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PKEFACE TO THE FIRST EDITION 



The aim of this little book is to supply students 
with the informatioii they most need on diseases of 
the eye during their hospital course. It was appa- 
rent from the beginning that the task would be a 
difficult one, all the more as several excellent manuals, 
covering nearly the same ground, are already before 
the public. That not one of them singly appeared 
exactly to cover the ground most important for the 
first beginner in clinical ophthalmology encouraged 
me to attempt the present work. 

The scope of the work has precluded frequent 
reference to authors, those named being chiefly such 
as have made recent additions to our knowledge in 
this country. I am greatly indebted to Dr Q-owers, 
Dr Barlow, and other friends for much information, 
and for many valuable suggestions. My best thanks 
are due to Mr A. D. Davidson for his kind assistance 
in reading the sheets for the press. 

WixpOLE Street ; 

October, 18/9. 



PREFACE TO THE SECOND EDITION 



The first Edition has been out of print for more 
than six months, but I have been unable sooner to 
prepare a new one. 

Every page of the book has been carefully revised, 
much new matter incorporated, and many faulty 
and needless passages struck out. The book contains 
about twenty-two pages more than it did. 

The following are the most important changes 
and additions :— 

Chapter I, on Symptoms, in the first Edition, has 
been replaced by a chapter on " Optical Outlines " 
which, I believe, will be more useful to students. 

The " Functional " Disorders of Sight have been 
placed in a separate chapter (XY) instead of being 
divided, as in the first Edition, between Diseases of 
the Optic Nerve and Diseases of the Betina. 

A set of coloured papers, with descriptive letter- 
press, has been added to the Appendix to illustrate 
the subject of Colour-blindness. 



X PBEFACE 

New woodcuts to the number of forty-eight have 
been added, and several of the old ones, which were 
too large for a book of this size, have been recut on 
a smaller scale ; one or two have been omitted. 

I have to thank Mr J. B. Lawford and Mr E. C. 
Green for much help in seeing the book through the 
press. 



June, 1882. 
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PAET I 

MEANS OF DIAGNOSIS 

Ths following abbreviations will be used in this 
work: 



T. Tension of tbe ejebtIL 

E. Smmetropia. 

M. Myopia. 

H. Hypermetropic. 

H. m. Manifest hypeniMfcro- 

pia. 
H. 1. Latent 1ijf[minmiiunhi 
Pr. Presbyopia. 
As. Astig^matism. 
A. Accommodation* 
v. Acnteness of TisioB. 
p. Pimetnmprozim«morne«r 
point. 



r« Pnaetma remotnm or tu 
point. 

p. L Pereeption of light 

P. PnpiL 

^ Sign for a foot, 

'\ &%n Tor an iucli. 

Bi. Metre. 

em. Centimetre. 

mm. Millimetre. 

D. Dioptre» the nnit in the 
metrical system of mea- 
suring lenses, 

y.s. Yellow spot of the retina. 



CHAPTEE I 



OPTICAL OUTLIiriB 



1. Bays of hght are deviated or refracted when 
they pass from one transparent medimn, e. g. air, into 
another of different density, e. g. water or glass. 

2. If the deyiation in pasnng from Tacnum into 
air be represented by the nnmDer 1, that for crown 
glass (of which ordinary lensen are made) it 1*5, and 
for rock crystal ('' pebble" of optidans) 1*66. Each 
of these numbers is the "refnustiTO index" of the 
substance. Every ray is refracted except the one 

^: wUch falls perpendicularly to the surface (Pig. 1 a). 



3 OFTIOil. OUTUKB 

3. ]b pasBin^ bom & less into a more le&octjng 
medium tiia deriation is alvajs towtirds the perpen- 
dicular to the refractdn^ BUrfaoe ; in paasing from a 
more into a leu refracting medium it is always and 
to the same extent away from the perpendioular 
(Fie. 1 i), i. e. the angle x in the Figure ^the 
angleju. 

4. Henoe, if the sides of the medium (Fig. 1 m) be 
parallel, the rays on emerging (6') are reatored to 
their original direction (b), and if the medium be 
thin veiy nearly to their original jia^. 



Fie. L— BefrKtion b; • me^nm with puiUel ride*. 

5. Bat if , (U in a pritm, the sides of m form an 
angle (Fig. 2 a) the angles of incidence and emei^ence 



i; m pntn. 
(c and y), etiU being equal, V must also form an angle 



OPTiou. otnxtircs S 

withb. ^e 8Dffl0 a is th« "refnctin^ angle" or 
edge;'the opposite ride is the "bftse." The figure 
shows that hght is always deviated towartU the bate. 
Grown elasa prisms cause a deviation (represented hj 
the angle d) equal to about half the refracting angle 
of the prism. The relative direction of the rays is 
not chwiged b^' a prism; if parallel or dirergent 
before iocidence they are parallel or simihuly direr- 
gent after emergence (Fig. 3). 



FlQ. 3. — Apparent displacement of ol^jeot bj a prim. 

6. Erery object seems to lie^ or is " projected," in 
the directton of the r&ja a» tkey enter &6 ej/e; <A 
{^g S), seen by an eye at a'oib', aeens tO'he at oft', 
where it would he if the raj» a' b' came from it with- 
oat deviation. 

7. V&t rerj thin pritmt the deviation (o and 0, 
Fig. 4) renuuns the same fer varying angles ef in- 



no. 4. — Be&aotioa the Mma lot diflfltaut anglM itf [nddanoei 



OFTKUI. oxTTLnras 



cidenoe. For thin Umm thU is «zpnued tij wjing 
that the angle d. Fig. 5, is the same tor the m^s 
a a', &b', and ee', incident at difleient aog;lM,bat 
at ^K tame digtance from (A« axit. 



Fie. 5.— Refnctioi 

8. AnordinaiyleDBiaaiegmentofasphere (plano- 
convex or phmo-concare), or of two spheres whose 
centres are joined by the axis of the Uus- (biconvex 
or biconcave). 

9. A lens is regarded as formed of an infinite 
number of minutd prisms, each with a different re- 
fracting angle. iHg. 6 shows two socfa elements of a 



Fie. 6.— Frinnktio d 

convex lens, in which the angle (a) of the prifon at 
the edge of the lens is lai^«r tbau the angle 09) 
of the prism neam the axis. Hence, of the two 
parallel rars (a and h) • will (we § 5) be more 
r^racted than b, and the rays will after emergence 
ooQvcige uid meet at /. Fig. 7 shows the conespond- 



ing fftcta for a concave lens, hj wbicb parallel rays 
are made dirergent. 



Fia. 7. — PrUmttio elenienti of a 



10. The only ray not refracted by a lens is the mtf. 
passmg through the centre of each surface (compaie 
§ 2),iniichisthej)nnctpalan* (ax. Fig. 8). Secon- 



Fia. 8.— Aim of a l«iii. 

dary axet are rays (such as ». ax) entering and 
emeiving at points on the lens parallel to each other, 
and hence (see § 4) hardly altered in course; in 
practice they are all rays (except the principal axis), 
which pass through the central point of the lens. 

11. The priwiipal foeu» (f. Fig. 9) of a lens is 
the point to which rays parallel bSore incidence (a a) 
converge after refraction, the deviation of each ray 
varying directly with its distance from the prin- 
cipal axis (Fig. 6). If parallel rays are incident 
from the side towards / they will be f ocussed at /, at 
the same distance from the lens as/; hence every 
lens has two principal foci — anterior and posterior. 

12. The path of a ray passing from one point to 
another is tne same, whatever its tHrectioa ; the path 



OPTIOAX OUTLINM' 



of the n.y bb' is the same, vhether it pass from of 
to cy, or iu the opposite direction. 



Fia. 9. — Foci of a convex lens. 

13. From § 7 it follovs that in Fig. 9 the angles 
d and a' are equal, and hence the ray b, dive^ng 
from ef, will not meet the asia at /, but at <// ; 
ef and elf are conjugate poinit, and each is the 
conjugate foeua of the other. The angle a or a' re- 
maining the same, then if c/ be further from the lene 
e'f will approach it. A ray (c) converging to the 
axis will be focussed at i^'f", because a" := a) no real 
point ounjugate to c"/' eiiata ; but if the ray start 
from <^'f' it will, on taking the direction e, appear 
to come from of, which ia the virtual focvs of t^'f 
(see § 6). 

14. Concave lenses have only virtual foci. In 
Fig, 10, a, parallel to the axis, is made divergent (see 



Fio. la — Foci of B concave lent. 

Fig. 7), and has its virtual focus at /, and c/ ia 
aimilarly the virtual conjugate focua of &. 

16. In equally biconvex or biconcave leuBes of 
crown glass the principal focua is at the centre of 
curvature of either auiiaco of the lens. 



OFTIOUi OCTURCB 



16. Image*. — The image fonoed \(j a lena oonBists 
of foci, each of which correeponds to a point on the 
object. Given the foci of the boundary points of an 
object, ve have the position and dse of ita im^e. 

In Pig. 11 the object ah lies beyond the focus/. 



Fio. 11. — Real inverted imaiie r«nn;d by h convex leiu. 

From the terminal point a take two rays a and a, the 
former a secondary axis, and therefore iinrefract«d ; 
the other parallel to the principal axis, and therefore 
raasing alter refraction through the principal focus/'. 
These two rays (and all others which pass through 
the lens from the point a) will meet at i^, the con- 
jugate focus of a. Similarly the focus of the other 
end of a ( is found, and the real inverted conjugate 
im^e of a & is formed at i. b. The relatiTe sizes of 
a h and a. b vaiy as their distances from the lens. 

If a & be so far off that its rays are virtually 
parallel on reaching the lens, its im^e i. b will be 
at/*, and very small. If a b be at/ its rays will be 
parallel after refraction (§ 12), and no image be 
formed. If a & lie between / (or f) and the lens, the 
rays will diverge after refraction, and ^ain so image 
be formed (see Fig. 9, e"/")- 

But in the two Ust cases a virtual image is seen 
by an eye so placed as to receive the rays. In Fig. 
12 two rays &om a take ^ter refraction the ooarse 
shown by a and a', virtually meeting at a (see Fig. 9, 
v/); and an e^ at x will see at ab. a virtual, 
magnified, erect image of ob. 
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The enla^emont is greater the nearer aft is to /, 
Kod greatest when it is at /. But, as a b has no teai 



1 Pia. li. — Tirtoal erect inttge formad bj a ooutax lam. 

exietence, ita apparent size Tariea with the tnown 
or estimated distance of the surface against which 
it is projected. A uniform distance of projection of 
about 12" (30 cm.) is taken in comparing the ma^i- 
fjing power of different lenses. 

When a 6 is at/, it will be found on trial that the 
image a b can be seen well only hj bringing the eye 
close up to the lens. At a greater distance only part 
of the object will be seen, and it will be less brightly 
lighted, facts which are important in direct ophthal- 
moscopic examination (p. 51). In Fig. 13 an eye 



placed anywhere between the lens and x will receive 
rays from every part of a b, and therefore see the ' 
whole image. But if the obserrer be at y, his eye 
will receive rays only from the central part of a h, 
and will therefore not see the ends of the object. 
By similar constmctions it is easily shown that 
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tfafl im^ea fonned b^ concave lenses a,re always 
virtual, erect, and dimuiished, whatever the distance 
of the object (Fig. 14). CCompare Fig. 10). 



Fio. 14. — Image formed bj m mnoaTB leui. 

1 7. The size of the imi^ (whether real or virtual) 
varies with (I) the focal length of the lens, and (2) 
the distance oi the object from the principal focns. 

(1) The shorter the focus of the lens, the greater 
is its effect or the "stronger" it is; ^ reactive 
power of a lent variea invergeh/ at iit focal length. 

(2) For a convex lens, the image (whether real or 
virtual) is larger (t.e. the effect greater) the nearer 
the object is to the principal focus (whether within 
or beyond it). 

For a eoneaee lens the image ia smaller (i.e. the 
effect greater) the further the object is from the lens 
(whether within or beyond the focus), 

18. Promt. — An ol^ect appears displaced towards 
the edge of a prism through which it is seen, and to 
a decree which varies directly as the size of the re- 
fracting angle (§§ 5 and 6). The observer, looking 
through the prism, directs his eye to the object in 
its apparent position (§ 6), and this fact may be 
utilised for several purposes : — 1. !Po letten the eon- 
verpetuse of the visual lines without removing the 
object further from the eyes. In £g. Ifi the eyes, B 
and L, are loolcing at the object (06) with a conver- 
gence of the visual lines represented by the angle a. 
If prisms be now added with their bases to- 
wards the nose they deflect the light, so that it 
raters the eyes under the smaller angle ;3, as if 
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it had come from (oft'), and towardB this point 
the ejes will be directed, though the object atill 



Fie. IG. — Effect of priima in leuening coliTergeBCc. 

remains at ob. The same effect is given by a 
single prism of twice the strength before one eje, 
though tbe actual moTcment is then limited to the 
eye in question. If spectacle lenses be placed so that 
the visual lines do not pass through their centres they 
act as prisms, though the strength of the prismatic 
action variei with the power of the lens and the 
amount of this " decentration" (see § 9, Figs. 6 and 
7). In Fig. 16 the Tisuol lines pass outside the 
centires of the convex lenses (a) and inside those of 
the concave lenses (b). Each pair therefore a^its as 
a prism with its base inwards. — 2. To remove double- 
vinon caused by slight d^^rees d strabismns. The 
prism SQ alters the direction of the rays as to com- 
pensate for the abnormal direction of the visual 
line. In Fig. 17, k is directed towards a in< 
stead of towards ob, and two images of 6b are seen. 
The prism (p) deflects the rays on to g, the yellow 
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gpot, and single binocular virion in the result. — 



3. To leti the ttrength of 
(he ocular mutelei. LiFig. 
18 the prism at first causes 
diplopia by displacing tbe 
rays from the yellow spot 
(y) of the eye (a) (Chap. 
XX) ■ By a compensating 
rotation o£ the eye (cornea) 
outwards, shown in the 
Fig. by the change of the 
trausTerse axis from 1 to 2, 
y is brought inwards to tiie 
situation of im, the images 
are fnsed and single vision 
restored ; the effect of the 
prism is overcome by the 
action of the external rec- 
tus. This "fusion power 



I 

J 
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of the sereral pun of muRcles may be eipressed hy 
the Btron^est prism that eaoh pair can OTeroome. The 
Enrion power of tlie two external recti is represented 
l^ a prism of about 8° ; that of the two internals by 
25° to 35° or more ; that of the superior aod inferior 
recti, acting against each other, oj only about 3°. 
— 4. Feignai blwtdneM of one ey« may often be ex- 
posed by means of the diplopia (unexpected by the 
patient) produced by a prism. The pnsm should be 
BtronKer than can be overcome by any effort, e.g.ff' 
or l(r, base upwards or downwards. The patient is 
often best thrown oS his guard by holding ^e prism 
before the sound eye. If he now exclaims that he seea 
double he must of course be seeing with both eyes. 

19. Befraetitm of the eye. — The eye presents three re- 
fracting surfaces : — the front of the cornea,* the front 



Fie. 10.— Tiinal nagh. Size of rttin*! imige In H. (enrved 
line DurMt to «), in B. (middle thin lini), and H. (lioe 
fortbeat from ■). 

of the lens, and the front of the vitreous ; and in the 
normally formed or emmeiropie eye, with the accom- 
modation relaxed, the principal foous (§ 11) of these 
combined dioptric media falls exactly upon the layer 
of rods and cones of the retina, i. e. the eye in a state of 

* Tbe pMterior mrfaoe of tbe comM being ptnllel with 
the Ulterior, oau« no devimtioD j and th« refractive power of 
the aqaeoui ii the lame ai that of the come*. Hence the re^c- 
,tiTe dtect of the oomea and aqneoai it the lame aa if the 
corneal tidne extended from tbe front of tbe cornea to the 
(nmt of the len*. 
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accommodatiye rest is adapted for parallel rays. 
The point at which the seoondaiy aiial rajs (see 
§ 10, Fig. 8) cross, the " posterior nodal point" (n, Fig. 
19) lies in the normally formed eye at 15 mm. in front 
of the yellow spot of the retina, and very nearly coin- 
cides with the posterior pole of the crystalline lens. 
The angle included between the lines loining n with 
the extremities of the object (oh) is the viiual angle 
(v) . If the distance (d), horn n to the retina, remain 
the same, the size of Im will depend on the size of 
the angle Vj which will depend on the size and the 
distance of 6b. But if the distance (d) alters (t; re- 
maining the same), the size of the retuud image (Jm) 
is altered without any change in i;. Now the length 
of d Taries with the length of the posterior segment of 
the eye ; it is increased in myopia (M.) and diminished 
in hypermetropia (H.), and hence the retinal image 
of an object at a given distance is larger in myopia 
and smaller in hypermetropia than in the normally 
formed eye. The length of d depends also upon the 
position of n, and this is influenced by the positions 
and curratures of the seyeral refractive surfiEMses. f» 
is advanced very slightly by the increased convezitj 
of the lens during accommodation, but much more 
so if the same change of refraction is induced by a 
convex lens held in front of the cornea : hence convex 
lenses, by lengthening d, increase the size of the 
retinal images. Concave lenses put n further back, 
and by thus shortening d lessen the size of the images. 
If the lens, which corrects any optical error of the eye, 
be placed at the " anterior focus" of the eye,* 13 
mm., or half an inch, in front of the cornea, n moves 
to its normal distance (15 mm.) from the retina^ 
and the images are therefore reduced or enlarged to 
the same size as in the normal eye. 

The length of the rtmol a«M, a line drawn from 
the yellow spot to the cornea in the direction of the 

* The anterior focns is tb« point where rays, which wiere 
panllei in the ▼itreons ; ue fbcuMd in froni oz Um eomet* 
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object looked at, is about 28 mm. The centre of ro-i 
tation of the eye is rather behind the centre of this 
axis, and 6 mm. behind the back of the lens. It 
may here be mentioned that the focal length of the 
cornea is 31 mm., and that of the crystalline lens 
from 43 mm. with accommodation relaxed, to 33 mm* 
daring strong accommodation. 

The optical conditiani of clear ii^ht are as fol- 
lows: — 

(1) The image must be formed exactly on the 
retina, i.e. the retina must lie exactly at the focus of 
the dioptric media for the object looked at. (2) 
The image must be formed at the centre of the 
yellow spot (see Acutenesa of eight). (3) The image 
must have a certain size, and this is expressed bj 
the size of the corresponding yisual angle (v, Fig. 
19); ^th average light v must be equal to at 
least five minutes (iV^h of a degree) in order to 
the perception of the form of the image ; an object 
subtending any smaller angle (down to about one 
minute) is still visible though only as a point of light. 
— Injltience of the piwU. — ^Other things being equal 
the Jarger the pupil tne worse is the sight, the clear- 
ness of the images being lessened by the spherical 
aberration caused by the marginal part of the lens. 
For the same reason troublesome cUstortion of the 
images is often caused by the operation of iridectomy. 

NumeraMon of epeptacle lenses. — Some system of 
numbering is required which shall indicate the ref rac* 
tive power of the lenses used for spectacles. Two 
systems are current. — ^In the first system, which was 
tul lately universal, the unit of strength was a lens 
of 1'' focal length. As all the lenses used are 
weaker than this, their relative strengths can be 
expressed onlv by using fractions. Thus, a lens of 
2" focus is haik as strong as the unit, and is there- 
fore expressed as i ; a lens of 10" focus is -^ ; of 20" 
focus 1^; and so on. The inconvenience of using 
fractions in practice is oonsiderablei and, moreover^ 
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the interyals between the successiTe numben are 
▼ery unequal. Then the leng^ of the inch is not 
the same in all countries, so that a glass of the same 
nvmihw has a somewhat different focal length accord* 
ii^ as it is made by the Paris, English, or German 
inch. — ^In the second tystem^ which is fast displacing 
the old one, the metrical scale is used ; the unit is a 
weak lens of 1 metre (100 cm.) focal length, and known 
as a dioptre (D) ; and the lenses differ by equal re- 
fractive intervals. Aleiis of double the strength of 
the imit, or half a metre (50 cm.) focal length, is 2 
dioptres (2D), a lens of ten times the strength, or 
one tenth of a metre focus (10 cm.), is 10 D, and so 
on. The weakest lenses are '25, *5, and *75 D, and 
intermediate numbers differing by '5 or *25 D are 
also introduced between the whole numbers. A slight 
inconvenience of the metrical dioptric system is that 
the number of the lens does not express its focal 
length. But this can be obtained by aividing 100 by 
the number of the lens in D ; thus the focal length of 
4 D =s ^^ = 25 cm. If it is desired to convert one 
system into the other, this can be done, provided that 
we know what inch was used in making the lens 
whose equivalent is required in D. The metre is 
equal to about 37 Paris and 39 English or German 
inches ; a lens of 36 Paris inches (No. 36 or ^^ old 
scale), or of 40 English or German inches (No. 40 
or •^), is very nearly the equivalent of 1 D. A lens 
of 6 Paris inches (\ = -f^) will therefore be equal to 
6 D ; a lens of 18 Paris inches {-^ ss 7^) ss 2 D, &c. ; 
a lens of 4 D s ^ s -^j i,e. a lens of 9 Paris 
inches, &c. 

The following lenses are used for spectacles, and 
are, therefore, necessary in a complete set of trial 
glasses. The first column ^ves the number in D, 
the second the focal length m metres, the third the 
approximate numbers on the Paris inch scale, the 
denominator of each fraction showing the focal 
length in Paris inches. In^ some cases there are no 
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Sivalent lenses made on the inch system. — ^In Hn^ 
Uf and throughout the work, eonyez lenses are 
indicated, according to custom, by the + sign ; con- 
cave lenses by the — sign. 
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1. 

No. in D. 

+ (Convex) 

or -(Concave). 


2. 

Focal Length in 
cm. 


3. 

No. and Focal 

Length in 
Paris inches. 


0-25 


400 




0-5 


200 


JL 


075 


1-33 


78 

JL 


1- 


100 


so 

J, 


1-25 


0-80 


TJT 

1 


1-6 


0-66 


7ir 

JL. 


175 


0-57 


24 

JL 


2- 


0-50 


29 
Xr 


2-25 


0-44 


Iff 

X 


2-5 


0-40 




275 


0-36 


? 


8- 


0-33 


T T 

L 


3-5 


0-28 


1^ 
J 


4- 


0-25 


lU 

1 


4-5 


0-22 


♦ 

1 


5- 


0-20 


* 

1 


5-5 


0-18 


T 


6- 


016 


1 


7- 


014 


o 

4-1 


8- 


0125 


h 

T 


9- 


0111 


10- 


010 


11- 


009 


Ti 


12- 


0-083 


i 


13- 


0-077 


14- 


007 


15- 


0-067 


h 

h 

i 


16- 


0062 


18- 


0-055 


20- 


0-05 
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CHAPTEE II 

EXTBBKAL EXAMINATION OF THE BYE. 

(1.) To detect irregularity of the corneal surface; 
'whilst the patient follows with his eyes some object, 
e. g, the uplifted finger, mored slowly in different 
directions, watch the reflection of the window from 
the cornea; it will be suddenly broken by any 
irregularity, such as an abrasion or ulcer. 

(2.) To estimate the tension of the eyeball (T.) ; the 
patient looks steadily down, and gently closes the eye- 
lids ; the observer then makes light alternate pressure 
on the globe through the upper lid with one finger of 
each hand, as in trying for fluctuation, but much 
more delicately. The finger-tips are placed very near 
together, and as far back over the sclerotic as pos- 
sible. The pressure must be gentle, and be directed 
vertically downwards, not backwards. It is best for 
each observer to keep to one pair of fingers, not to 
use the index at one time and the middle finger at 
another. Patient and observer should always be in 
the same relative position, and it is best for both 
to strand and face one another. Always compare 
the tension of the two eyes. Be .sure that the eye 
does not roll upwards during examination, for if 
this occur a wrong estimate of the tension may be 
formed. Some test both eyes at once with two 
fingers of each hand. Normal tension is expressed 
by T. n. The degrees of increase and decrease are 
indicated by the 4- or — sign, followed by the figure 
1, 2, or 3. Thus T. + 1 means decided increase ; 
T. + 2, greater increase, but sclerotic can still be 
indented ; T. 4- 8, eye very hard, cannot be indented 
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by moderate pressure ; T. — 1 — 2 — 3 indicate 
successive degrees of lowered tension. A note of 
interrogation (T. ? + or ? — ) for doubtful cases, and 
T. n. for the normal, give nine degrees, which may 
be usefuUj distinguished. E(]^uall7 good obserrers 
often differ in regard to the minor changes of ten- 
sion. Apart from variations in delicacy of touch 
it is to be remembered that eyes deeply set in the 
orbits are more difficult to test, and that T. in a few 
cases really does change at short intervals, e, g, 
within half an hour. Increased rigidity of the 
sclerotic, which occurs naturally in old age and 
sometimes from disease, alters the apparent tension, 
though the internal pressure may be normal or even 
too low. When a blind eye contains bone it feels 
like wood covered with washleather. 

(3.) The mobility of the eyebaM may be impaired 
in any or every direction, and in any degree up to 
absolute fixity. Commonly only one eye is affected. 
First direct the patient with both eyes open to look 
strongly, or follow some upheld object moved, in each 
of the four cardinal directions (up, down, right, left); 
and next to look at an object (finger or pencil) held 
vertically in the middle line, rather below the hori- 
zontal, and gradually approached from 2' to about 6", 
to test the convergence power. In each position we 
must notice both eyes ; thus, when the patient looks 
to his right we have to note the outward movement 
of his right and the inward movement of his left. The 
fixed marks for the inward and outward movements 
are the inner and outer canthi, and as the apparent 
range of movement judged in this way varies a 
little in different people, the correspon^ng move- 
ments of the two eyes should always be compared. 
In looking strongly outwards, the corneal margin 
often does not quite reach the outer canthus, but 
always fully reaches the inner canthus during inward 
rotation. In children and stupid people the move- 
ments are often defective from inattention rather 
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tlian want of power. In very myopic eyes the move- 
ments are somewhat defective in all directions. 
Upward movement may be estimated by noting the 
position of the cornea in relation to the border of 
the lower lid ; the border of the upper lid is less 
trustworthy, since there may be some ptosis or other 
cause of inequality between the two sides. 

(4.) Squint or straJbismua exists if the visual 
axes are not both directed to the same object. A 
squint may be the result either of overaction or 
of weakness or paralysis of a muscle : the internal 
rectus by excessive contraction often causes con- 
vergent squint ; most other forms, as well as some 
convergent cases, result from actual defect of nervous 
or muscular power. 

When a squint is well marked there is no difficulty 
in identifying the squinting eye as the one which is 
not directed towards an object held up to the pa- 
tient's attention : in most cases the patient always 
squints with the same eye, but in a few he will 
squint with either indifferently {alternating squint). 
Nor is there often any doubt as to whether the squint 
is internal (convergent) or external (divergent), i. e. 
whether the axis of the squinting eye crosses that 
of its fellow between the patient and the object he 
looks at, or crosses it beyond this object, or even 
positively diverges from it; upward or downward 
squint, though less common, is almost as evident. 
But to prove beyond doubt which is the squinting 
eye, direct the patient to look at a pencil held up in 
the middle line at about 18" from his face, and with 
a card or piece of ground glass cover the apparently 
sound, or " working " eye ; the squinting eye will at 
once move so as to look at or " fix " the pencil, 
proving that it had previously been misdirected. If 
the sound eye be watched behind the screen it will 
be seen to squint as soon as the affected eye " fixes " 
the object ; this is known as the secondary squint, 
and its direction is the same as that of the 



22 BZTB&NAL EXAMINATION OF THE ETE 

original or primary aquint, TbuSy if the primary 
squint is convergent, the secondary will also be con- 
vergent. In squint from overaction or from mere 
disuse of one muscle, the secondary and primary 
deviations are equal, but in paralytic squint the 
secondary often exceeds the primary. The term 
concomitant is used for any case in which the 
squinting eye has full range of movement, i. e. 
moves in companionship with its fellow in all direc- 
tions, and it is complementary to paralytic ; hence in 
every case of squint it is necessary to test the 
mobility of the eyes. It is also important to note 
whether the squint is constant or only occasional 
{periodic).* 

(5.) Diplopia {dovible sight) is almost always a result 
of squint, but the most troublesome diplopia is often 
caused by a deviation too slight to be perceptible. 
Diplopia is almost always binocular, disappearing 
when one eye is covered. TJniocular diplopia (double 
sight with one eye), however, occurs in commencing 
cataract, and is occasionally seen in cases of cerebrsd 
tumour. In the former it has a physical cause in 
the crystalline lens ; in the latter it must depend 
upon some cerebral change, and its existence should 
be accepted with great caution. 

To find out what defect of movement is causing 
binocular diplopia, take the patient into a dark room, 

* It is necessary to be aware that an apparent squint, 
either external or internal, is sometimes met with. The optic 
axis of the eye passes from a point rather to the inner side of 
the y. 8. through the centre of the cornea, and forms a small 
angle (" an^le a ") with the visual axis, which joins the y. s. 
with the object looked at and commonly cuts the cornea rather 
within its centre. As we judge of the apparent direction of a 
person's eyes by the centres of his cornese {i.e, by the optic 
axes), a slight apparent outward squint will be produced if the 
angle a be (as in many hypermetropic eyes) larger than usuhI, 
and an apparent convergent squint if, as in myopia, it be 
smaller. Apparent squint is always slight, and the screen test 
described in the text gives a negative result. 
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and standing at a distance of & — 8', ask him to 
follow with his eyes a candle moTod successiyely 
into different positions, and to describe the rela- 
tive places of the double images in each position. 
Ascertain which of the two images belongs to each eye 
by placing before one eye a strongly coloured glass, 
or by covering one eye and asking which image dis- 
appears. In many cases the image formed in the 
squinting eye (the " false " image) is less bright or 
distinct, and this difference gives a valuable means 
of distinguishing the sound from the affected eye ; 
.but the patient does not always notice such a differ- 
ence between the two images, and it may then be diffi- 
cult to be sure which eye is at fault. The patient's 
replies should be recorded on a diagram {see Chapter 
XX) ; the radii there shown may of course be in- 
creased for intermediate positions. The false image is 
marked by the dotted line, the true one by the unbroken 
line. We have thus a graphic representation of the 
candle as it appears to the patient, and can deduce from 
the apparent position of the false image what move- 
ments of the corresponding eye are at fault, and, con- 
sequently, which muscle or muscles are defective. It is 
essential that the patient should not move his head dur- 
ing the examination, and that he remain throughout 
at the same distance from the candle. Bemember 
that, in the extreme lateral movements, the nose in- 
terferes, and eclipses one image. When the double 
images are very wide apart the patient sometimes 
fails to notice the false image. 

For the diagnosis of a case of diplopia it is often 
sufficient to ask in which directions the double sight 
is most troublesome, and how the images appear in 
respect to height, lateral separation, and apparent 
distance from the patient (see Chapter XX). 

(6.) Protrusion (proptosis) and enlargement of the 
eye, — ^Unequal prominence of the two eyes is best 
ascertained by seating the patient in a chair, standincir 
behind him, and comparing the summits of the two 
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comesB with each other, and with the bridge of the 
nose, or the line of the eyebrows. The appearance of 
prominence or recession, as seen from the front, de- 
pends very much on the quantity of sclerotic ex- 
posed ; thus, slight ptosis gives a sunken appearance 
to the eyes, and in slight cases of G-raves' disease 
the proptosis seems to increase when the upper lids 
are spasmodicaUy raised. It is to be remembered 
that real prominence of the eye may depend on en- 
largement of the eyeball (myopia, staphyloma, intra- 
ocular tumour), as well as on its protrusion, and that 
if only one eye be myopic, the appearance will be un- 
symmetrical. Decided proptosis may follow tenotomy 
or paralysis of one or more orbital muscles. In hy- 
permetropia, in which the eyeball is too short, and in 
the rare cases of paralysis of the cervical sympathetic, 
the eye often looks sunken. 

(7.) Information derived from the bloodvessels 
visible on the surface of the eyeball, — ^Three systems of 
vessels have to be considered in disease ; all, how- 
ever, owing to their small size, are but imperfectly 
visible in health. (1) The vessels proper to the con- 
junctiva {posterior conjunctival vessels) y in which it is 
not important to distinguish between arteries and 
veins (Fig. 20, Post. Oonj., and Fig. 21). (2) The 
anterior ciliary vessels, lying in the subconjunctival 
tissue, and which, by their perforating branches, 
supply the sclerotic, iris, and ciliary body, and receive 
blood from Schlemm's canal and the oliary body ; 
the perforating branches of the arteries (Fig. 20 a) 
are seen in health as several rather large tortuous 
vessels, which stop short about ^^" or ^" from the 
corneal margin (Fig. 22) ; their episcleral non-per- 
forating branches are very smaU and numerous, in- 
visible in health, but when distended forming a pink 
zone of fine, nearly straight, very closely-set vessels 
round the cornea (Fig. 20a and Fig. 23) (" ciliary 
congestion," " circum-comeal zone," see Iritis and 
Diseases of Cornea) ; the perforating veins are very 
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small, but more numerouB than the perforating arte- 
ries (Fig. 20 t), and their episcleral twiga form a 
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FlO. 20.— TmuU of the fropt of the eyeball, o. m, Ciliarj 

mmde. CA. Choroid. 5e/. Solenrtio. F.r. Vena vorti- 

coBB. I, Mbi^iulI loop-pleiue of oomea. Attt. and Fott. 

Ctt^. AnUrioT and posterior colyancCivsI veaaeii. Ant. 

Oil. A. Bod v. Anterior dliarv arleriea and vein*. (3iia- 

plifled and altered front Leber.) 

cloaely-meshed network (Fig. 2i). (3) The TesseU 

proper to the margin of tlie cornea and immediatelv 

adjacent zone of oonjimctira (anterior conjuneHval 

veaaeU, and their loop-plenta on fKe corneal border, 

Fig. 20 I and Fig. 4S) ; bj theae numerous minute 

branches, which are offshoots of the anterior ciliary 

veaaels, Systems 1 and 2 anastomoae. 
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Tis. 22,— The perforating braoeliBB of the Anterior cUiary ar- 
Uriei. The duskj spoM »t the acats of perforatjou are often 
Been in dark -com pleiioned per*oaB (Dalrjmple). 



FiQ. Si.— CongeBUon of an- 
terior ciliar; veinB (epi- 
scleral venoua pleias). 
(After Dalrfmple.) 




FlU. 28 — " CiliaJT congestion " 
(eDgorgement of epwderal 
twigs of anterior ciliary ar- 
terie*)- (After Dalrjmple.) 
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Speaking generally, congestion composed of tor- 
tuous, bright (brick-red) vessels (System 1) moT- 
ing with the conjunctiva when it is slid over the 
globe, and which is least intense just around the 
cornea (Fig. 21), indicates a pure conjunctivitis (oph- 
thalmia), and will usually be accompanied by muco- 
purulent or purulent discharge. (2) A zone of pink 
congestion surrounding the cornea, and formed by 
small, straight, parallel vessels, closely set, radiating 
from the cornea, and not moving with the conjunc- 
tiva (anterior ciliary arterial twigs. Fig. 23), points 
to irritation or inflammation of the cornea, or iris. 
A more scanty zone of dark or dusky colour (Fig. 
24), which, when severe, is finely reticulated (ept- 
scleral venous plexus) , often points to glaucoma, but 
may accompany other diseases, especially in old 
people. Congestion in the same region, more deeply 
seated, and of a peculiar lilac tint, especially if un* 
equal in different parts of the zone, shows cyclitis 
(anterior choroiditis). (3) Congestion in the same 
zone, and also composed of small vessels, but super- 
ficially placed, bright red, and often encroaching a 
little on the cornea (anierior eonjuncHval vessels and 
loop plexus of cornea^ Fig. 45), shows a tendency to 
a severe form of superficial corneal inflammation. 
Localised or fasciculated congestion generally points 
to phlyctenular disease (Figs. 38 and 39). Although 
in the severe forms of any acute disease of the front 
of the eye these types of congestion are often mixed 
and but imperfectly distinguishable, much informa- 
tion may often be derived from attention to the 
leading forms described. 

(8.) Note the colour of the iris, and compare it 
with that of the fellow eye. In some persons the 
irides, although healthy, are of different colours, 
one blue or grey, the other brown or greenish; 
and sometimes one iris shows large patches of lighter 
or darker colour than its fellow (piebald). But 
if the iris of an inflamed eye is greenish while its 
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fellow is blue we should suspect iritis ; and if the iris 
of a defective eye be different from its fellow some 
morbid changes should be suspected. 

(9.) The pupiU are to be examined as to (1) 
equality, (2) size in ordinary light, (3) mobility, (4) 
shape. The pupils are often large and inactive, and 
sometimes oval, in amaurotic patients, in glaucoma, 
and in paralysis of the circular fibres of the iris (sup- 
plied by the third nerve) . They may be too large but 
still active in myopia and in conditions of defective 
nerve-tone* Wide dilatation of one or both pupils, 
with dimness of sight of a few days' duration, and 
without ophthalmoscopic signs of disease, is usually 
traceable to atropine or belladonna, used by accident 
or design, causing paralysis of accommodation. When 
very small the pupil is seldom quite round. 

The pupils in health lie slightly to the inner 
side of the centre of the cornea; they should be 
round and, when equally lighted, equal in size. 
When one eye is sheided its pupil should dilate con- 
siderably, and on exposure contract quickly to its 
former size (" direct reflex cLction*') : during this trial 
the other pupil will act, but to a less extent (" m- 
direct reflex acidon**)* The pupils contract when the 
gaze is directed to a near object (say &' off), i, e. 
during accommodation and convergence, and dilate 
in looking at a distant object ; but the range of this 
" associated acbiorv^^ is much less than of the reflex 
action. The pupils may be motionless to light and 
shade from iritic adhesions (p. Ill) or from atrophy 
of the iris in glaucoma or other local disease ; and 
such conditions should be carefully noted or ex- 
cluded. Eeflex action is lost when the eyes are blind 
from disease of optic nerves or retinsd ; if only one eye 
be blind the direct action of its pupil will be lost, but 
(unless there be disease of its thurd nerve also) the 
indirect action will be much greater than in health. 
When one eye is blind its pupil is often rather larger 
than the other. Eeflex action may also be lost with- 
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out any affection of sight, and without loss of associated 
action {see Chapter XXII). 

The dilatation effected by atropine is often less in old 
than in young people. Marked inequality of pupils 
is rare, except from disease or widely different refrac- 
tion in the two eyes. When very active pupils are 
suddenly exposed after being shaded they often oscil- 
late for a few seconds before settling, and finally re- 
main alittle larger than at the first moment of exposure. 
Considerable differences, both in range and rapidUy 
of action of the pupils, are compatible with health ; 
in general, however, the pupils become smaller and 
lose both in range and rapidity with advancing years. 
Marked inactivity, with small size, always leads to 
suspicion of spinal or cerebral disease. The pupils 
are smaller whenever the iris is congested, whether 
this be a merely local condition (e. g, in abrasion of 
cornea), or form part of a more general congestion, 
as in typhus fever* and in plethoric states, or be 
caused by venous obstruction, as in mitral regur- 
gitation and bronchitis. They are large in anaemia, 
and in cases where the systemic arteries are badly 
filled, such as aortic insufficiency,t and during 
rigors. 

(10.) The field of vision is the entire surface from 
which, at a given distance, light reaches the retina,]; 
the eye being stationary (Fig. 25). If each part of the 
field is equidistant from the part of the retina to 
which it corresponds, the field will form partof a hemi- 
sphere, with its inner or concave surface towards the 

* The small pupil of typhus and the frequently large pupil 
of typhoid are ascribed by Murchison to the differences in the 
vascularity of the iris (as a part of the whole eyeball) in the 
two diseases. ' Continued Fevers/ 541. 

t See an article on " The Indications afforded by the Pupil," 
' Medical Examiner/ March 2, 1879. 

J Strictly "the percipient part of the retina." It now 
seems established that the most peripheral zone of the retina is 
not sensitive to light. (Landolt.) 
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e^e ; it mar, hovever, be projected on to a flat sur- 
face, and for manj clinical purposes this U quite 
aoaurate enough. For rooghlj testing the field, e.g. 
in a case of chronic glaucoma, or of atrophy of optic 
nerre, or of hemianopgia, the folloiring ia generally 
enough. Place the patient vith his back to the 
window ; let him cover one eye, and look steadily at 
the centre of your face or nose at a distance of 18" 
or 2'. Then hold up your hands with the fingers 
spread out in a plane with your face, and ascertain 
the greatest distance from the central point at which 
they are risible in Tarioua directions— up, down, in, 
out, and diagonally. It ia essential that the pa>tient 
should look steadily at the face, and not allow his eye 
to wander after the moving fingers. 

A. more accurate method is to make the patient 
gaze, with one eye closed, at a white mark (the 



" fixation apot ") on alarge black board ata diatante 
of 12" or 18", and to move a piece of white chalk ' 
set in a long black handle from various parts of the 
periphery towards the fixation spot, until the patient 
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exclaims that he Bees something white, If a mark 
be made on. the board at each of about eight such peri- 
pheral points, a line joining them will give with fair 
accuracT the boundary of the Tisual field if it be not 
larger Uian.45° in any direction; but beyond that angle 
the object, if on a flat surface, will be much too far 
from the eye to make the test accurate (see Fig. 25). 
Hence a true map, unless the field be much con- 
tracted, can be made only by means of an instru- 
ment, the perimeter, which constats essentially of an 
arc marked in degrees, and moveable around a 



oentTal pivot on which the patient fixes his gaze. 
The visual field is not circular, but somewhat oval, 
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with its smaller end upwards and inwards (Fig. 26). 
From the fixation point it extends 90^ or more in 
the outward direction, but only about 65^ or rather 
less inwards, upwards, and downwards. 

(12.) Testing the ocwteneBs of sight, — ^Bj acuteness 
of sight (Y. or S.) is meant the power of distin- 
guishing /orm, and as commonly used the term refers 
only to the centre of the visual field, the peripheral 
parts of the retina having a very imperfect power 
of distinguishing form and size. Y. varies consider- 
ably in different persons whose eyes are normal. It 
is said to diminish somewhat in old age, without 
disease of the eyes (Donders). The standard taken 
as normal is the power of distinguishing square 
letters that subtend an angle of 5 minutes, the Hmbs 
of which are of uniform thickness, each limb sub- 
tending an angle of 1 minute (Snellen's Test 
Types). Eays forming so small an angle are 
very nearly parallel, and may be considered as 
coming from an object at an infinite distance. 
The types are made of various sizes, each being 
numbered according to the distance (in feet or 
metres), at which it subtends a visual angle of 5 
minutes. Thus, No. XX subtends this angle at 20' (= 
No. 6 at 6 m.), No. X at 10' (= No 3 at 3 m.), No. H 
at 2' (= No. '6 at '6 m.). Numerically, acuteness of 
vision is expressed by a fraction, of which the 
denominator is the number of the type, and the 
numerator the greatest distance at which it can be 
read ; if No. 6 is read at 6 m. Y = f or 1, i.e. nor- 
mal ; if only No. 18 can be read at 6 m. Y = -^^ ; 
if only 60 then Y = -^%, Anj distance greater 
than about 3 m. may be selected for this test, t. e. 
No. 3 read at 3 m., or No. 5 at 5 m., generally show 
the same acuteness as 6 read at 6 m. But at 
shorter distances the accommodation comes into 
play, and the illumination is often brighter, hence 
No. 1 at 1 m. (\) does not practically show the 
same state of sight as 6 at 6 m. (|). It is, 
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thereforey best to reoord the fractions unreduced so 
that the distance at which the test ivas used may be 
known. For testing near yision, Snellen's types are 
thought by many to be practically inferior to those 
of Jaeger and others, in which the letters haye the 
form and proportions found in ordinary type. (See 
Appendix.) If Y. be yery bad (less than ^), it 
may be generally expressed accurately enough by 
noting the distance at which the outspread ^gers 
can be counted when exposed to a good light and 
against a dark background. Below this point we 
can still distinguish good from bad or uncertain 
perception of light and shade (jp» 2.), by alternately 
exposing and shading the eye with the hand with- 
out touching the face. 

(13.) AccoTfnmodaiion (A.) is tested dlinically by 
measuring the nearest point (jnmcUim proximwrn^ 
p,) at which the smallest readable type (Snellen's *5 
or Jaeger's 1) can be dearly seen. The region of 
accommodation is the space in which it is available 
(see Chapter XIX) . The ampUkAde^pouferf or range of 
A. is expressed in terms of the convex lens, whose 
focal length is = the distance from the cornea to p.^ 
this being the lens which adapts Y. in an eye without 
A. from the farthest point of distinct vision (pwnc- 
ium remotwnf r.) top, : thus, if p. be at 10 cm. and 
A. be subsequently relaxed, «.6. the eye adapted for 
parallel rays, Y. will again be clear at 10 cm. if a 
lens of 10 cm. focus (= 10 D., see p. 15) be held 
close to the cornea ; because rays from that point 
wiU be made parallel before entering the eye (|§ 11 
and 12). 

The convergence of the visual axes upon a point at 
any given distance is always naturally associated with 
accommodation for the same distance. The two func- 
tions can, however, be partially disaesowated to a 
degree wkLch varies with age and m different persons y 
t.e. the accommodation can be either relaxed a little or 
increased a little, without changing any given posi- 

3 
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tion of the yisnal axes ; this independent portion is 
known as the telaUve aceammodaiion, 

(14) The apparent sixe of an object depends, in 
the first place, on the size of its retinal imagey and 
this, as alreadj shown (§ 19, p. 13), depends npon (a) 
the size of the visual angle, and (h) the distance of 
the retina from the nodal point. It is clear that in 
Fig. 19 a smaller object placed nearer to the eye or a 
larger one placed farther off might subtend the same 
angle as db, and therefore have a retinal image of the 
same size There are, howeyer, other factors contri- 
buting to our estimate of the size of objects, espe- 
cially contrast of size and shade, estimation of dis- 
tance, and effort of accommodation. 

A white object on a black ground looks larger than 
a black object of the same size on a white ground. 
The further off an object is judged to be, the larger 
does it look. The greater the accommodative effort 
used, whatever may be the distance of the object, the 
smaller does it appear ; thus, patients whose eyes are 
partly under the influence of atropine, and presbyopic 
persons whose glasses are too weak, complain that 
near objects if looked at intently for a short time get 
much smaller ; whilst when one eye is under the action 
of eserine (causing spasm of the accommodation) ob- 
jects appear larger than if held at the same distajice 
from the other eye. Prisms with their bases towards 
the temples seem to diminish objects seen through 
them by necessitating excessive convergence of the 
eyes. (Compare Fig. 15.) 

(15.) Oohwr perception is best examined by testing 
the power of discriminating between various colours 
without naming them. The best test-objects are a 
series of skeins of coloured wool, or, for pocket 
use, smaller strips of coloured paper, or coloured 
stuffs. A colour-blind person will expose his defect 
by placing side by side as similar, certun colours, 
usually mixed tints, which to the normal eye appear 
quite different. The set of wools generally used was 
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introduced bj Professor Holmgren, of ITpsala* (see 
Appendix). In acquired colour-blindness (from 
atrophy of the optic nerves), the patient, if well 
trained in colours, may be asked to name them 
and his defect will generally in this way be correctly 
found. But in congenital colour-blindness the con- 
fusion test, without naming the colours, is far safer ; 
because, in the first place, such persons often learn to 
distinguish correctly between many common coloured 
objects by differences of 8hade (i. e, differences in the 
quantity of white light which they reflect), and hence 
may escape detection unless tested with a large series 
of different colours, amongst which some, containing 
equal quantities of white, will look exactly alike ; 
and secondly, though such persons often use the 
names for colours freely, the words do not to them 
convey the same meaning as to those with normal 
colour-sense, and hopeless confusion results from an 
examination so made. For details see Chapter XY 
and Appendix. 

(16.) The tuiee of priems have been explained at 

p. y. 

* * De la Cecite des Couleurs/ &c., 1877. 
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CHAFTEBni 

BZAMINATIOK OF THB ETB BY ABTIFIGIAL LIGHT. 

This includes (1) examination bj focal or oblique 
light ; (2) examination by the ophthalmoscope. 

(1.) In using /ocoZ or chliqne iUuminaUan the ante- 
rior parts of the eye are examined with the light of a 
lamp concentrated by means of a convex lens. It is 
used for the examination of opacities of the cornea, 
changes in the appearance of the iris, alterations in 
the outline and area of the pupil from iritis, and 
opacities of the lens. Such an examination is to be 
made by routine in every case before using the oph- 
thalmoscope. We require a somewhat darkened 
room, a convex lens of two or three inches focal 
length (one of the large ophthaknoscope lenses), and 
a bright, naked lamp-flame. 

The patient is seated with his face towards the 
light, which is at about 2' distance. The lens, held 
between the finger and thumb, is used like a burning- 
glass, being placed at about its own focal length from 
the patient's cornea and in the line of the light, so 
as to throw a bright pencil of light on the front of 
the eye at an angle with the observer's line of sight. 
Thus all the superficial media and structures of the 
eye can be successively examined under strong illu- 
mination, the distance of the lens being varied a little, 
according as its focus is required to fall on the cornea, 
the iris, or the anterior or posterior surface of the 
crystalline lens (Fig. 27). By varying the position 
of the light and of the patient's eye, making him look 
up, down, and to each side, we can examine all parts 
of the corneal surface, of the iris, of the pupillary 
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area (i.e. the anterior capsule ot the lens), and of the 

lenB-snbetanoe. If the light he thrown at a Tery 

acute angle on the cornea or lens, 

much more Tisible 

UmoBt perpendicu- 

e exploratiOD of all 

Tjatalline lens the 

I dilated vith atro- 

.rfful examination 

ine will generally 

etect opacities lying 

e axis of the lens 

deeply seated. la 

! posterior pole of 

the lens the light 

must be thrown 

almost perpen* 

dicularl; into 

the pupil, and 

the olMerrer 

must place his 

ere as nearly in 

the same direc- 



Pis. 27.— Fool illamination. tercepting the 

incident light. 
Opacities of the cornea and ant«rior layers of the 
lens appear whitish ; deep opacities in the lens, es- 
pecially in old people, look yellowish by focal light. 
Tumours and large opacities in the vitreous, hs- 
morrhagic or other, may be seen by this method if 
seated dose behind the lens. Minute foreign bodies 
in the cornea will often be seen by focal light when 
invisible, because covered by haz^ epithelium, in day- 
light. By habitually magnifying the illuminated 
parts hy a second lens held in the other hand, much 
odditioDal information can be gained. 
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(2.) Ophthalmoseopie examinatum. 

The ophthalmosoope enables us to see the parts of 
the eye behind the cTTstalline lens hj making the 
observer's eye virtually the object bjr which the 
observed eye is lighted up. — ^Bays of bght entering 
the pupil in a given direction are partly reflected 
back by the choroid and retina, and on emerging 
from the pupil take the same or very nearly the 
same course that they had on entering (p. 6, § 12). 
Hence the eye of the observer if so placed as to 
receive these returning rays must also be so placed 
as to cut off the entering rays; as, therefore, no 
light can enter in this direction, none can return 
to the observer's eye. This is why the pupil gene- 
rally looks black. Although with a large pupil, 
especially in a hypermetropic or myopic eye, the 
observer receives some of the returning rays (because 
he does not intercept all the entering light), and 
in this way sees the pupil of a fiery red instead 
of black, still for any useful examination the ob- 
server's eye must, as already stated, be in the central 
path of the entering (and emerging) rays.-- This 
end is gained by looking through a small hole 
in a mirror, by which light is reflected into the 
patient's pupil, and this perforated mirror is the 
ophthalmoscope. There are two ways of seeing the 
deep parts of the eyeball by its means. 

A. The indirect method of examination, by which a 
clear, real, inverted image of the fundus, somewhat 
magnified, is formed in the air between the patient 
and the observer. 

The following simple experiment will show how 
this is effected : — Take two convex lenses of about 
2" focal length each. (1) Hold one in the left hand, 
at about 2'' from this print ; (2) take the second lens 
in the right hand, and, moving your head a few inches 
^ack, hold the second lens at about its focal length in 
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fnmt of the first ; 70a will then see an inverted image 
ot the print slightly magmfied. a Observe that in 
order to see tus image clearly you have to make 
an effort, and that you cannot see the image and 
the print on the page itself, clearly at the same 
moment ; this is becauHe the inverted image (tm, Fig. 
28) lies in the air between the eye and the second 
lens, and more accommodation is necessary for seeing 
it clearly than for the object (oh). The fundus of tl^ 



Fia. 2S.—eb ia the object, a. The Bret leaa. ;. The second 
leni. tm. The nugiiifleil inverted image of ob liewed by 
the ohMTtrer, oi*. 

eye seen on this principle is magnified about four 
diameters, if the eye be normal The image is larger 
in H and smaller in u. b. Notice that if the ob- 
server's head be moved slightly from side to side 
the image will appear to move in the opposite 
direction. 

B. !Fh« direct method of examination by which 
(except when the eye ia myopic) a virtual, erect im^e 
ia seen more magnified than in the former method 
and behind the patient's eye. 

The conditions are the same as those under which 
a magni^d image of any object is seen through a 
convexlenB(rig. 12),aB in the following expeiiment: 
— (1) Hold a convex lens of, say 8" focal length, at 
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any distance from this page not gx^eater than 3", and 
place yonr eye dose to the lens. The print will be 
magnified and seen in its true position, i. e. ** eiect." 
a. The enlargement "will be more the greater the 
distance of the lens from the page up to 8" (§§ 16 
and 17, p. 8). If the distance be farther increased 
the print will not be seen dearly. The image is a 
** yirtual " one, becanse it is the image which would 
be formed if the rays which enter the eye in a diyerg- 
ing direction could be prolonged backwards imtil 
they met behind the lens (Figs. 12 and 31). b. If the 
lens be placed just at its focal length from the paper 
the image will be seen clearly only during complete 
relaxation of the accommodation, c. if it be nearer 
to the page, either accommodation must be used 
according to the distance, or the observer must with- 
draw his head further from the lens. d. If, keeping 
the lens quite still, the obserrer withdraw his head, 
the field of view will be lessened (Fig. 13) whilst the 
image will appear to increase in size (without really 
doing so) , and these changes will be greater the nearer 
the lens is to its focal distance from the paper ; if it 
be almost exactly at its principal focal distance, only 
a Ter^ small part of the print will be seen when the 
head is withdrawn, e. If the head be moved a little 
from side to side the image will appear to move in 
the same direction. 

The emmetropic eye, with the accommodation fully 
relaxed, being adjusted for distant objects, t. e. 
parallel rays, receives a clear image of such objects 
on the layer of rods and cones of the retina (p. 13). 
— ^A clear image of the fundus of the eye, i. e. the 
retina, optic disc, and choroid, can be obtained in 
such an eye (as in the second experiment above 
described, when the distance of the lens from the 
paper was equal to or less than its focal length) ; on 
condition that the eyes, both of patient and observer, 
be adjusted for infinite distance, i, e. for parallel 
rays ; in other words, that the accommodation of both 
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be relaxed. The fimdos bo seen is magnified about 
15 diameters. 

In order to use the opthdlmoBeope^ it is first 
necessary to learn to manage the mirror and liffht. 
(1) Seat the patient in a darkened room and putce 
a lamp with a large steady flame on a lerel with his 
eyes, a few inches from his head, and about in a line 
with his ear. The lamp may be on either side, but 
is usually placed on his left, and it is better to keep 
to the same side until practice has given steadiness 
to the various combined movements which are 
necessary. (2) Sit down in front of the patient 
with his face fronting your own feature to feature. It 
is most convenient for the observer's face to be a 
little higher than that of the patient. (8) Take the 
mirror of the ophthalmoscope (without any leni 
behind, and without the large lens) in your left hand 
for examiaing the patient's left eye (and vice versd 
for his right eye), hold it, mirror towards the patient, 
close to your own eye, and with the sight-hole placed 
so that (with your other eye closed) you see the 
patient through it. Now rotate the mirror slightly 
towards the lamp until the light reflected from the 
flame is thrown into the patient's pupil, and open 
your other eye. (4) You will so far have seen 
nothing except the front of the eye, unless the 
patient's eye is under atropine ; for he will have 
looked at the centre of the mirror, and his pupQ, 
strongly contracted, will look either black or very 
dull red. ' (5) Now tell him to look steadily a little 
to one side into vacancy, or at an object on the other 
side of the room. The pupil will now become red — 
bright fiery red if it be rather large ; a duller red if 
it he small or the patient be of dai% complexion. In 
one position, when the eye under examination looks 
a little inwards, the red will change to a yellowish or 
whitish colour, and this indicates the position of the 

* For choice of instruments see Appendix. 
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optic disc. (6) Learn to keep the light steadily on 
the papil during slow movements hackwards and 
forwards and from side to side (taking care that the 
patient keeps his eye all the time in the same position, 
and does not follow the movements of the mirror); 
the test of steadiness will be that the pupil remains 
of a good red colour in all positions. Up to this 
point the examination maj be made without 
atropine ; and so far only a uniform red glare will 
hare been seen, no details of the fundus being visible 
unless the patient be either myopic or considerably 
hypermetropic. 

In order to see the details of the fundus it is best 
to begin by learning the Indirect Method (Fig 29), 
for though rather less easy than the direct it is more 
generally useful. 

Having learned to keep the light reflected steadily 
into the patient's pupil, take the mirror without any 
lens behind it (unless you are either hypermetropic 
or myopic, in which case you should either wear the 
glasses you commonly use for reading, or place a 
lens of the same strength, in the disc behind 
the mirror) in one hand, and one of the large 
convex " objective ** lenses in the other. Always, if 
possible, have the pupil dilated with atropine, for 
by this means you learn to see the fundus much 
more quickly and easily. In examining the patient's 
right eye apply the mirror with your right hand to 
your right eye, holding the lens in your left hand ; 
it is best to reverse everything for his left eye, but 
the position of the light need not be changed. The 
hand which carries the lens should be steadied by 
resting the little or ring finger against the patient's 
eyebrow or temple. 

It is best to begin by looking for the optic disc, 
which is one of the most important and easily seen 
parts. To bring it into view the patient must look 
a little inwards with the eye under examination, e,g. 
if his right eye is under examination he must direct 
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it to the obsexrer's right ear, or look at the little 
finger of his mirror hand. Take care that the 
patient turns his eye, not his head, in the required 
direction. The lens should be held about 2" — 3", 
and the observer be about IS''' from the patient's 
eye ; the image of the fundus being formed in the 
air 2" or 3" in front of the lens will thus be situated 
about 12" from the observer. 

The bright red glare (from the choroid) will be 
obvious enough ; but most beginners find some diffi- 
culty in avoiding the reflexion of the mirror from 
the cornea, and in adjusting the accommodation and 
the distance of the head so. as «to see the image 
clearly. The head must be slowly moved a litUe 
further from or nearer to the patient, and at the same 
time an attempt made to adjust the eyes (both being 
kept open) for a point between the observer and 
the lens. Several sittings are sometimes necessary 
before the image of the optic disc, or retinal vessels, 
can be clearly seen. 

The optic disc — ending of the optic nerve in the 
eye above the lamina cribrosa, optic papilla (Figs. 30 
and 32) — is seen as a round object, of much lighter 
colour than the fiery red of the surrounding fundus, 
and with numerous blood-vessels radiatiug from its 
centre chiefly in an upward and downward direction. 
As soon as the disc can be easily seen the student must 
pass on to the study of the most important details 
of this part itself and of the other parts of the 
fundus, some of which will be given here and others 
will be found in the chapters oh the Diseases of the 
Choroid and Eetina, and on the Errors of Eefraction. 

The disc, as a whole, is of a greyish pink with 
admixture of yellow. It is nearly circular, but 
seldom perfectly so, being often apparently oval or 
slightly irregular. Two differently coloured parts are 
noticeable — a central patch, whiter than the rest, 
and into which most of the blood-vessels dip ; and a 
surrounding part of pink or greyish pink. In many 
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eyes, especially in old persons, the apparent boundary 
of the disc is formed by a narrow line of lighter 
colour, which represents the border of the sclerotic 
(scleral ring). The blood-yessels consist of sereral 
large trunks and a varying number of small twigs ; 
the large trunks emerge from the central white part 
of the disc, and often bifurcate once or twice on its 
area ; the small twigs may emerge separately from 
Tarious parts of the disc, or form branches of the 
large trunks. 

Variatitma, — The colour of the disc appears paler 
or darker according to the colour of the surrounding 
choroid, the brightness of the light used, and the 
patient's age and state of health. A, curved line of 
dark pigment often bounds a part of the circumfer- 
ence of the disc and has no pathological meaning. 
The central white patch varies greatly io size, posi- 
tion and distinctness ; it may be so small as hardly 
to be perceptible, or very large ; may shade off gradu- 
ally or be abruptly defined; may be central or 
eccentric ; when large it generally shows a greyish 
stippling or mottling. The white patch itself repre- 
sents a depression of correspondmg position and 
size, the physiologieal cup or pit (compare Figs. 
82 and 33) formed by the nerve fibres radiating 
from the centre of the disc on all sides towards 
the retina, like the tentacles of an open sea-anemone, 
and through it the chief blood-vessels pass on 
their way between the nerve and the retina. This 
depression is generally shaped like a funnel or a 
dimple with gradually sloping sides (Fig. 33) ; but 
sometimes the sides are steep, or even over-hanging ; 
in other eyes it is wide or shallow, and enlarged 
towards the outer side of the disc. The physiolo- 
gical pit is whiter than the rest of the disc, because 
the greyish-pink nerve-fibres are absent at this part, 
and we can therefore see down to the opaque, white, 
%brous tissue which, under the name of lamina cri- 
hrosa, forms the floor of the whole disc (Fig. 33). 
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The Btippled appeamnce often noticed in the pit ia 
caused bj the holea in tbie lamina, tbroagh which the 
bundles of nerve-fibres paee on their waj to the retina, 
the holes appearing darker because filled bj non- 
medullated nerre-fibrcs, vrhich reflect bnt bttle light. 

The other parts of the fimdui. — The groundwork is 
of a bright fler; red (the choroid not the retina), 
which in average e;feB is nearly nniform, but in per- 
sons of very light or very dark oompleiioQ shows a 
pattern of closely-set tortuous red bonds (vessels), 
separated by interspEices either of d&rker or of 
lighter colour (Pig. 30). (For further details tee Dis- 
eases of Choroid), 

Upon this red ground the vessels of the retina di- 



penoD of very fair complexion. (Wecker aud Jaeger.) 

vide and subdivide dichotomonsly. It will be noticed 
that the principal trunks paaa almost vertically 
upwards and downwards, but that no large branches 
go to the part apparenth/ inwards from the disc * 
that the whole number of visible retinal vessels is 
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comparatively small, large spaces intervening be- 
tween them ; that they become progressively smaller 
as tbey recede from the optic disc; and that they 
never anastomose with each other. Special atten 
tion must be given to the part^ apparently to the 
inner (nasal) side of the optic disc (really to its 
outer, temporal side), which is the region of most 
accurate vision, the yellow spot (y. s., macula lutea, 
or shortly '' macula''). This region is skirted by 
large vessels from which numerous twigs are given 
off to it. The y. s. is seen when the patient looks 
straight at the ophthalmoscope; it willl)e noticed 
that the choroidal red is darker at this part, and 
that no retinal vessels pass across its centre, but that 
numerous fine twigs radiate to and from it (see Chap. 
Xni). In many eyes nothing but these indefinite 
characters mark the y. s. ; but in some, especially 
in dark eyes and young patients, a minute bright 
dot occupies its centre, and is encircled by an ill- 
bounded dark area, round which again a character- 
istic shifting white halo is seen. The minute dot is 
the fovea centralia^ the thinnest part of the retina. 
The neighbourhood of the disc and y. s. form the 
central region of the fundus. The peripheral parts 
are explored by telling the patient to look succes- 
sively up, down, and to each side without moving his 
head. To see the extreme periphery the observer 
must move his head as well as the patient his eye. 
Towards the periphery the choroidal trunk-vessels 
are often plainly visible when none were distinguish- 
able at the more central parts. 

The vessels of the retina (see Chap. XIII) are 
easily distinguished from those of the choroid by 
their course and mode of branching, and by the small 
size of all except the main trunks ; but especially by 
their greater sharpness of outline and clearness of 
tint, and by the presence of a light streak along the 
centre of each (Fig. 30), which gives them an appear- 
ance of roundness, very different from the flat band- 
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like look of the choroidal yessels. They are diyiBible 
into two Betfl—a darker, larger, somewhat tortuoas 
Bet — the TeinB ; and a lighter, brighter red, smaller, 
and usuallj straighter set — ^the arteries, the diameter 
of corresponding branches being about as 8 to 2. 
The arteries and yeins run prettj accurately in pairs. 
Pressure on the eyeball, through the upper lid, causes 
yisible pulsation of the arteries on the disa 

The indirect method of examination is most gener- 
ally useful, because it gives a large field of view, 
under a comparatively low magnifying power (about 
three to five diameters). The general character and 
distribution of any morbid changes are better appre- 
ciated than if we begin with the direct method, in 
which the field of view is smaller and the magnifying 
power much greater. It has also the great advan- 
tage of being equally applicable in all states of re- 
f r^ion in the patient, whereas in myopia the fundus 
cannot be examined by the direct method without 
the aid of a suitable concave lens, found experimen- 
tally, placed behind the mirror (p. 52). In the 
inverted image the inversion is such that what 
appears to be upper is lower, and what appears to 
be B. is L. 

The Direct Method, i, e, examination by the mirror 
alone, or with the addition of a lens in the clip 
or disc behind it, but without the intervention of the 
large lens. 

By this method the parts (unless the eye be 
myopic) are seen in their true position (Fig. 31), 
the upper part of the image corresponding to the 
upper part of the fundus, the right to the right, ^., 
it IS therefore often called the method of the '* erect" 
or " upright" image ; though, as will be seen below, 
these terms are not strictly convertible with '* direct 
examination." It is used — (1) to detect opacities in 
the vitreous humour and deiEichments of the retina ; 
— (2) To ascertain the condition of the patient's re- 
fraction, i, e. the relation of his retina to the focus of 
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bis lens-sjstem ; — (8) For the minute examinatioii qt 
the fundus by the highly magnified, yirtnaly erect 
image (Fig. 32). 

(1.) To examine the vitreous humour. The patient 
s to moYO his eye freely in different directions whilst 
the light is reflected into the eye from a distance of 
a foot or more (for details see Diseases of Vitreous) : 
detachments of the retina are seen in the same way. 
Opacities in the Titreous and folds of detached retina^ 
being situated far within the focal length of the re- 
frac^ve media, are seen in the erect position under 
the conditions mentioned at p. 40 c, the obserrer 
being at a considerable distance from the eye. 

(2.) To ascertain the kind of refraction. If when 
using the mirror alone at a distance of 18" or more 
from the patient's eye we see some of the retinal 
vessels clearly and easily, the eye is either myopic or 
hypermetropic. If, when the observer's head is 
moved slightly from side to side, the vessels seem to 
move in the same direction, the image seen is a 
virtual one ' and the eye hypermetropic. The eye is 
myopic if the vessels seem to move in the contrary 
direction ; the image in myopia is, indeed, formed 
and seen in the same way as the inverted image seen 
by the "indirect" method of examination, but except 
in the highest degrees of myopia it is too large and 
too &r from the patient to be available for detailed 
examination. In low degrees of M. this inverted 
image is formed so far in front of the patient's eye 
as to be visible only when the observer is distant 
perhaps 3' or 4i' ; whilst in E. and in lower d^rees 
of H. the erect image will not be easily seen at a 
greater distance than 12'' or 18'' (p. 40 d, and Fig. 
13). If, therefore, in order to get a clear image 
by the d^ect method, the observer has to go either 
very close to, or a long way from, the patient, no great 
error of refraction can be present. 

The above tests only reveal qualitatively the pre- 
sence of either M. or H., but by a modification of the 
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method, the exact quantity of any error of refraction, 
e. g. H., can be determined with great accuracy (de* 
termination of the refraction hy the ophthahnoecope), — 
In E., as already stated at pp. 40, 41, the erect image 
can be seen only if the obseirer be near to the patient, 
and also completely relax his accommodation ; for, 
in experiment d there described, when the head 
was withdrawn from the lens the magnifying power 
appeared to increase, whilst the field of view and 
illumination rapidly diminished. The same occurs 
with the eye, but in a much greater degree, and 
hence in E. no useful view can be gained except near 
to the eye. 

In H., where the retina is within the focus of the 
lens-system, the erect image is seen when close to the 
patient's eye only by an effort of accommodation in 
the observer, just as in the same experiment when the 
lens was within its focal length &om the page (p. 
40, c). And as in that experiment the print was 
also seen easily, even when the head was withdrawn, 
so in H. the erect image is seen at a distance as well 
as close to the patient. 

If now the observer, instead of increasing the con- 
vexity of his crystalline, place a convex lens of 
equivalent power behind his ophthalmoscope mirror, 
this lens will be a measure of the patient's H., i. e, it 
will be the lens which, when the patient's accom- 
modation is in abeyance, will be needed to bring 
parallel rays to a focus on his retina. If a higher 
lens be used, the result will be the same as when in 
the experiment the convex lens was removed beyond 
its focal length from the print ; the fundus will be 
more or less blurred. 

Hence to measure H. : — (1) the accommodation of 
both patient and observer must be fully relaxed 
(usually by atropine in the patient and by voluntary 
effort in the observer) ; (2) The observer must go as 
close as possible to the patient; (3) he must then 
place convex lenses behind his mirror, beginning at 
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the weakest and increaring the streiigtli till the 
highest is reached with which the details of the optic 
diso can be seen with perfect clearness. — B; practice 
the distence between the comets of patient and ob- 
server may be reduced to about i". The hght most 
be on the same side as the eve under examination, so 
as to avoid much rotation of the mirror. The right 
eye must examine the right, and vice vend. 

In the same way, though with less accuracy in the 
high degrees, M. can be measured by means of con- 
cave lenses ; the lowest lens with which an erect 
image is obtained being the measure of the M. 

Astigmatism (As.) may also be measured by this 
method, the refraction being estimated first in one 
and then in the other of the two chief meridians 
by means of corresponding reldnal vessels (see 
Astigmatism). 



FlO. 82. — OphthalmoKxipic appearuice of healthy diac, ■■ leen 
in the erect iin*g«. Dark veweli, veini ; doable contoured 
veaaeli, uieriee. x IG diemeten (after Jaegef). 

This application of the direct method needs much 
practice, and for convenience the lensee, of which 
there are twenty or more, are placed in a thin metal 
disc, which can be revolved behind tbe mirror so as 
to bring eaxih lens in succession opposite the sight- 
hole. There are many forms of these "refraction 
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OphtbalmoBcopes," yarying in minor details of oon- 
Btruction (««e Appendix). 



Fie. 33. — Vertical aectioD of health; o|itic diRC &e. x al out 
16. S. Betioft, outer Ujen ilwded *ertii»Uj, nerve-fibre 
lk;erihadedloi^tDdm>lly. Clk. Chonnd. ^2. Sclerotic 
Z.O. Laminft cribroei. S.V. SubrRgiual ipace between 
onter uid inner itiegith of optic nerve. The central vein 
and a main divinon of the central artery are leen In the 
nerve and diic 

(3.) The erect image is very ralnable, on account 
of the high magnifying power (about IS diameterB 
in the E. eye) for the examination of the finer details 
of the fundus. The disc looks less sborplj defined 
because more magnified than when Been b^ the in- 
direct method ; both the disc and the retina often 
show a faint radiating Btriation (the nerre-fibreaj ; 
the lamina eribro»a is often more brilliantlj white ; 
and the pigment epithebum of the choroid can be 
recognised as a fine imiform dark stippling. 

If the refraction be E. or H. no lens Is needed 
behind the mirror; if M., a ooncaTe lens mast be 
placed in the clip behind the mirror, of sufficient 
strength to give a good, clear, erect image. The 
obserrer must come as near as possible to the 
paUent. 

By reference to Fig 81 it will be seen that only 
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those rays are useful which strike near the centre 
of the mirror, none others entering the patient's 
pupil ; hence, if the aperture in the mirror be too 
large the fundus will not be well lighted. It should 
not be larger than 3 mm., whilst if much smaller 
than that the image has a fictitious clearness which 
in some cases would be misleading. 

Betinoaeapy (Keratoscopy), 

If the fundus be lit up bj the ophthalmoscope 
mirror from a distance, slight rotation of the mirror 
between the finger and thumb causes a dark shadow 
to pass across the red field. The edge of the shadow 
has the same direction as the axis on which the 
mirror is turned. In emmetropia, hypermetropia, 
and very low myopia, the shadow moyes in a direc 
tion opposite to that in which the mirror is rotated ; 
in myopia of 1 D. and more it mo^es in the same 
direction as the mirror. 

The higher the degree of H. or M. the fainter is 
the illumination, the more crescentic the shadow, 
and the slower its movement : the lower the defect 
the brighter is the lighted area, the more linear the 
shadow, and the quicker its motion. By placing 
trial lenses in front of the patient's eye ( — if the 
shadow move with the mirror, showing decided M. ; 
+ if it move against the mirror, generally showing 
decided H.) we can estimate the degree of M. or H. 
In M. we find experimentally the weakest — lens, 
which makes the shadow move against the mirror ; 
and since this movement is still compatible with 
very slight M., we say that the M. is greater by (*5 D.) 
than the chosen lens indicates. In H. we find the 
weakest + lens, which makes the shadow move with 
the mirror; and as this movement shows at least 
1 D. of M., the H. is less by 1 D. than the lens 
indicates. The chief meridians in astigmatism 
may be ascertained by observing that when one 
meridian is as nearly as possible corrected by a 
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spherical lens, the shadow shows by its characters a 
decided error of refraction in the opposite meridian ; 
and the d^ree of As. is shown by the cylindrical 
lens (+ or — ), which, with its axis parallel to the 
border of this shadow, corrects the error. 

For retinoscopy a concave mirror of 9" (22 cm.) 
focus is to be used, at a distance of 4' (120 cm.) 
from the patient, and the pupil is to be dilated by 
atropine. The light is to be thrown as nearly as 
possible in the direction of the visual axis. The 
method is useful, especially for children, and is said 
after a little practice to be both quick and accurate ; 
though I have not yet tried it largely I have several 
times found it useful. For further details the reader 
is referred to Mr Morton's excellent little work, which 
contains the best account of the subject in our 
language.* 

* A. Stanford Mortos., ' Refraction of the Eye, its Diagnosis,' 
&c., 1881, chap. ix. 
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CHAPTEE IV 

DISEASES OF THE EYELIDS. 

The border of the lid, which contains the Meibomian 
glands, the follicles of the eyelashes, and certain 
modified sweat-glands and sebaceous glands, is often 
the seat of troublesome disease. Being half skin and 
half mucous membrane, it is moist and more suscep- 
tible than the skin itself to irritation by external 
causes; being a free border, its circulation is ter- 
minal, and therefore especially liable to stagnation. 
Its numerous and deeply-reaching glandular struc- 
tures, therefore, furnish an apt seat for chronic in- 
flammatory changes. 

BJ^hariHa (ophthalmia tarsi, tinea tarsi, sycosis 
tarsi) includes all cases in which the border of the 
eyelid is the seat of subacute or chronic inflammation. 
There are several types. The skin is not much 
altered, but chronic thickening of the conjimctiva 
near the border of the lid is generally observed. The 
disease may afEect both lids or only one, and the 
whole length or only a part. 

In the commonest and most troublesome form the 
glands and eyelash-follicles are the principal seat of 
the disease. The symptoms are firm thickening and 
dusky congestion of the border region, with exuda- 
tion of sticl^ secretion from its edge, gluing the 
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lashes together into little pencils. Very mild cases 
present merely oyergrowtn of lashes and excess of 
Meibomian secretion. But generally the disease 
progresses ; little excoriations and ulcers covered by 
scab form along the free border, and often minute 
pustules appear; the thickening and yascularity in- 
crease; the lashes are loosened, and free bleeding 
occurs when they are pulled out. After months or 
years of varying activity some or all of the hair- 
follicles become altered in size and direction, or 
quite obliterated ; and stunted, misplaced, or deficient 
lashes, are the result; as the thickening gradually 
disappears, little lines, or thin seams, of scar are seen 
just within the edge of the lid, slight eversion being 
often the result. The resulting exposure of the mar- 
ginal conjunctiva, together with the deficiency of 
lashes, causes the disagreeably raw and bald appear- 
ance termed lippitvdo. Epiphora, from eversion, 
tumefaction, or narrowing of the puncta, is a common 
result in these bad cases. Often, however, the dis- 
ease leads to nothing worse than the permanent loss 
of a certain number of the lashes. 

In another type the changes are quite superficial — 
marginal eczema; the patient is liable, perhaps 
through life, to soreness and redness of the borders 
of the lids, little crusts and scales and sometimes 
pustules, form at the roots of the lashes, whose growth, 
however, is not interfered with. In such people the 
eyes look weak or tender; the condition is made 
worse bv exposure to heat, dust and wind, and by 
long spells of work. 

Ophthalmia tarsi generally begins in childhood, 
and an attack of measles is the commonest exciting 
cause. It seldom becomes severe or persistent except 
from neglect of cleanliness combined with a sluggish 
circulation ; the patients are generally ansBmic, and 
often scrofulous, and the concUtion is then often the 
result of some previous more acute ophthalmia. In 
adults severe sycosis of the eyelids may accompany 
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sycosis of the beard, but, as a rule, no tendency to 
such disease of the skin is obserred. 

Treatment — ^When the inflammatory symptoms are 
severe nothing has such a marked effect as pulling 
oat all the lashes. Cases of a few weeks' standing 
may be cured by one or two such epilations, together 
with local remedies, and in old ca^es it gives great 
relief in the relapses which are so common. Local 
applications are always needed (1) for the removal of 
the scabs, (2) to subdue the inflammatory symptoms. 
A warm alkaline and tar lotion, with which the lids 
are to be carefully soaked for a quarter of an hour 
night and morning, followed by a weak mercurial 
ointment applied along the edges of the lids after 
each bathing, is an efficient plan if the mother will 
take pains. In bad cases paintiog or pencilling the 
border of the lid with nitrate of silver, either in 
strong solution, or the diluted stick, or the use of 
weak silver lotion is very useful in addition to the 
ointment. In old cases with much epiphora the cana- 
liculus is to be slit up. The patients generally need 
a long course of iron (F. 1, 2, 3; 13, 14; 18, 
19,20). 

A stye is the result of suppurative inflammation of 
the connective tissue, or of one of the glands, in the 
margin of the lid. Owing to the close texture of the 
tarsus and the vascularity of the parts, the pain and 
swelling are often disproportionately severe and even 
alarming to the patient. The matter generally points 
around an eyelash ; but if seated in a Meibomian 
gland, it may point either to its opcDing on the border 
of the lid or to the conjunctiva, rarely to the skin. 

Styes almost always show some derangement of 
health. Over-use of the eyes, especially if hyperme- 
tropic, is the exciting cause in some cases ; exposure to 
cold wind in others. Styes are very apt to occur one 
after another in successive crops for several weeks. 

Treatment. — ^A stye may sometimes be cut short if 
seen quite early, by the vigorous use of an antiphlo- 
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gistic lotion. A little later the attack may be 
shortened by thrusting a fine point of nitrate of 
silver into the orifice of the gland if this can be 
identified, the corresponding eyelash being first 
drawn out. But often poulticing gives most relief 
until the stye points, when it should be opened. The 
health always needs attending to, and a purgative 
iron mixture often suits better than anything else. 

Some persons are subject to very small pustules or 
styes much more superficial than the above, and less 
closely associated with derangement of health. 

A Meibomian gland is often the seat of chronic 
overgrowth, a little tumour in the substance of the 
lid being the result {Meibomian cyst, chalcmon). In 
a few weeks or months the growth becomes as large 
as a pea, forming a firm, hemispherical, painless 
swelling beneath the skin. It generally causes thin- 
ning of the tissues towards the conjunctiva, and is 
then recognisable by a dusky patch on the inner sur- 
face of the lid. The deeper part of the gland is 
generally affected, the border of the lid remaining 
healthy ; and even if the tumour happen to be close 
to the border, it is usually of small size. The skin 
is freely moveable over the tumour, but occasionally 
the growth pushes forwards and adhesion occurs ; 
even then it is easily distinguished from a sebaceous 
cyst by the firmness of its deep attachment. During 
its course the cyst mav inflame and even suppurate, 
and in the latter case it forms one variety of '* stye." 
The same tumour may inflame several times, an4 
finally suppurate and shrink. Like styes, • these 
tumours are apt to continue forming one after 
another. They are much commoner in young adults 
than earlier or later, but they are now and then seen 
in infants. Patients as often apply for the disfigure- 
ment as for any discomfort which these little growths 
occasion. 

Treatment — The cyst is to be removed from the 
inner iurface of the lid ; in the rare cases where it 
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points forwards the incision maj be in the skin ; it 
never recurs. The tumour generally consists of a 
soft, pinkish, gelatinous mass, or of a gruellj or puri- 
form fluid ; there is no cyst-wall. (See Operations.) 

Small yellow dots are sometimes seen on the inner 
surface of the lids, due to little cheesy collections in 
the Meibomian glands, and causing irritation by their 
hardness. They should be picked out with the point 
of a knife. 

Warty formations are not very common on the 
border of the lid, and are of little consequence 
except in elderly people, when they should be looked 
upon with suspicion as possible starting-points of 
rodent cancer. A small fleshy, yellowish-red, flat- 
tened growth is sometimes met with just upon the 
tarsal border, and apparently seated at the mouth of 
a Meibomian gland. It causes some irritation, and 
should be pared off. 

Cutaneous horns are occasionally seen on the skin 
of the eyelids ; small pellucid cysts are also seen on 
the lid border. 

Molluscmn contagiostmt is partly an ophthalmic 
disease, because so often seated upon the eyelids. 
One or more little rounded prominences, showing a 
small dimpled orifice at the top, usually plugged by 
dried sebaceous matter, are seen in the skin, varying 
from the size of a mustard seed to a cherry, but 
usually not larger than a sweet pea ; at first they 
are hemispherical, but afterwards become constricted 
at the base. The skin is tightly stretched, thinned, 
and adherent. The larger specimens sometimes in- 
flame, and their true nature may then, without due 
care, be mistaken. Each molluscum must be removed, 
the white lobulated, gland-like mass which forms 
the growth being squeezed out through the incision 
made by a knife or scissors. 

Xanthelasma palpebrarwm, appears as one or more 
yellow patches like pieces of washleather in the skin, 
varying from mere dots to the size of a kidney bean, 
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quite soft in texture, and only a very little raised. 
They are commonest near the inner canthus, and 
unless symmetrical are usually on the left side. They 
occur chiefly in elderly persons who have preyiously 
been liable to become often very dark around the eyes 
" when out of health. The patches are due to infiltra- 
tion of the deeper parts of the skin by groups of cells 
loaded with yellow fat. The frequency of xanthe- 
lasma in the eyelids is, perhaps, related to the normal 
presence of certain peculiar granular cells, some of 
which contain pigment, in the skin of these parts. 

The pediculus pubis (crab-louse), if it happens to 
reach the eyelashes will flourish there, l^e lice 
themselves cling dose to the border of the lid, and 
look like little dirty scabs. The eggs are darkish, 
and may also be mistaken for bits of dirt. The 
absence of inflammation and the rather peculiar 
appearances will ]ead, in cases of doubt, to the use 
of a magnifying glass, which will settle the question 
at once. 

Ulcers on the eyelida may be malignant or lupous or 
syphilitic, and in the last case the sore may be either 
a chancre or a tertiary ulcer. 

Bodent cancer (rodent ulcer, flat epithelial cancer) is 
by far the commonest form of carcinoma affecting 
the eyelids, although cases are occasionally seen of 
which both the clinical and pathological characters 
are those of ordinary epithelioma. The peculiarities 
of rodent cancer are, that it is very slow, that ulcera- 
tion almost keeps pace with the new growth, and that 
it does not cause infection of lymphatics. It seldom 
begins before, generally not until considerably after, 
middle life, and its course often extends over many 
years. Beginning as a " pimple" or " wart," it slowly 
spreads, but some years may pass before the ulcer is 
as large as a sixpence. When first seen we generally 
find a shallow ulcer involving the border of the lidi 
and covered by a thin scab. It is bounded by a raised 
sinuous edge, which is nodular and very hard, but 
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neither inflamed nor tender. Slowly extending botli 
in area and depth, it attacks all tissues alike, Anally 
destroying the eyeball and opening into the nose. In 
a few very chronic cases the disease remains qnite 
superficial, and cicatrisation may occur at some parts 
of the ulcerated surface. Now and then a consider- ^ 
able nodule of growth forms in the skin before ulcera- 
tion b^ins. 

The diagnosis is generally quite easy. A long- 
standing ulcer of the eyelids in an adult is nearly 
certain to be rodent cancer. Ikrtiary ayphUitic ulcers 
are much less chronic, more inflamed and punched 
out, and devoid of the very peculiar hard edge of 
rodent ulcer; moreover, they are very uncommon. 
Jmpw seldom occurs so late in life as rodent cancer, 
presents more inflammation and much less hardness, 
and is often accompanied by lupus elsewhere on the 
cutaneous or mucous surfaces. Lupus is seldom 
difiicult to distinguish on the eyelids from tertiary 
syphilis, the latter being more acute, more dusky, 
and showing more loss of substance, with none of 
the little, ill-defined, soft tubercles seen in lupus. 

When a chancre occurs on the eyelid the induration 
and swelling are usually very marked ; the surface is 
abraded and moist, but not much ulcerated ; the 
glands in front of the ear and behind the jaw become 
much enlarged. The same glands enlarge, either 
with or without suppuration, in lupus and in many 
inflammatory conditions of the lid. 

Treatment of rodent cancer, — Early removal is of 
great importance, and probably the more so in pro- 
portion to the youth of the patient. Chloride-of-zinc- 
paste or the actual cautery is necessary in addition 
to the knife in bad cases ; scraping may also be em- 
ployed. The disease is very apt to return locally. 
Even in very advanced cases, where complete removal 
is impossible, the patient may be made much more 
comfortable, and life probably prolonged, by vigorous 
and repeated treatment. 
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Congenital ptosis is a not very rare affection. It is 
commonlj unilateral, is stated to have been present 
at birth, and its causation is unknown. It some- 
times diminishes markedly in the first few years 
of life, but probably seldom disappears. It is cus- 
tomary to remove an elliptical piece of skin from the 
lid, and improvement is gained, especially in the 
slighter cases, by this procedure. Other more severe 
operations have also been devised. 

Epicanthus is a rare condition, in which a fold of 
skin stretches across from the inner end of the brow 
to the side of the nose and hides the inner can- 
thus. If it does not disappear as the child's nose 
developes, an operation — ^removal of a piece of skin 
from the bridge of the nose (sometimes combined 
with canthoplasty) — ^is indicated. 
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CHAPTER V 

DISEASES OF THE LACRIMAL APPABATXJS. 

May be divided into those which affect the secreting 
parts— the lacrimal gland and its ducts ; and those in 
which the drainage apparatus is at fault — ^the puncta, 
canaliculi, lacrimal sac, and nasal duct. In the great 
majority of cases the fault lies entirely in the drainage 
system. 

The flow of tears over the edge of the lid and down 
the cheek has been called ^iphora when due to over- 
secretion by the gland, and gtUlicidium hcrimarum 
when caused by obstruction to the outflow. No 
useful purpose is served by keeping the two names, 
and only the former will be here used. LacrirnaMon 
is a convenient term for the increased flow which 
accompanies superficial inflammation of the eyeball. 

(1.) The lacrimdl gland is occasionally the seat of 
acute or of chronic inflammation, and in either case 
an abscess may form. In chronic cases the enlarged 
gland is distinctly felt projecting, and can generally 
be recognised by its well-defined and lobulated 
border ; but the enlargement cannot always be dis- 
tinguished from that cfused by a morbid ^wth in 
the gland, or corresponding part of the orbit. In 
acute inflammation there are the usual signs, local 
heat, tenderness, and pain, with swelling which may 
obscure the boundaries of the ^land. If the enlarge- 
ment be great, the eyeball is displaced, and the oculo- 
palpebral fold of conjunctiva in front of the gland is 
pushed downwards, and projects more or less between 
the Hd and the eye. When an abscess forms it may 
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sometimeB be opened from the conjunctiva, but more 
often it points to the skin, through which the incision 
must then be made. If it be allowed to burst spon- 
taneously through the skin a troublesome fistula may 
follow. 

A little abscess sometimes forms in one of the 
separate anterior lobules, the main body of the gland 
remaining free. There is limited swelling and 
tenderness of the lid at the upper-outer angle, not 
passing back beneath the orbital rim ; the abscess 
points through the conjunctiva, above the outer end 
of the tarsal cartilage, and is thus distinguished 
from a suppurating Meibomian cyst. — Very rarely 
cystic distension of one or more of the gland-ducts 
is seen in the form of a bluish semi-transparent 
swelling {Bacryopa)^ just beneath the conjunctiva 
of the lid at the upper-outer part. — ^No change 
in the lacrimal secretion appears to have been noticed 
in cases of paralysis of the cervical sympathetic 
nerve. 

(2.) The drainage system may be at fault in any 
part from the puncta to the lower end of the nasal 
duct. 

The slightest change in the position of the lower 
punctum causes epiphora. In health the punctum is 
directed backwards against the eye; if it look up- 
wards or forwards the tears do not all reach it, and 
some will then flow over a lower part of the lid. In 
paralysis of the facial nerve the patient sometimes 
comes to us for epiphora ; the symptom is caused 
partly by loss of the compressing and sucking 
action effected by winking, paxtly by a slight falling 
of the lid away from the eye, and a consequent 
change in the position of the punctum. These 
patients sometimes notice the " watery eye " before 
they discover the other symptoms. The various 
chronic diseases of the border of the lids (ophthalmia 
tarsi), and also granular disease of the conjunctiva 
(granular lids), are fertile sources of (1) tumefaction 
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with narrowing, of the pnncta and canaliculi ; (2) 
cicatricial stricture of the same parts ; and in both 
cases the puncta are displaced as well as constricted. 
Narrowing, even to complete obliteration, of the 
puncta, is sometimes seen as the result of former 
inflammation, of which all traces have long since 
passed away. Wounds bj which the canaliculi are 
cut across cause their obliteration, and epiphora is the 
result. 

In all the above cases the epiphora is accompanied 
by a visible change in the size or position of the 
punctum, none of the symptoms of mflammation in 
the lacrimal sac or stricture in the nasal duct being 
present ; and simple division of the canaliculus will 
cure, or much relieve, the watering (see Operations). 
This measure is, however, seldom necessary in the 
epiphora of facial paralysis. 

Epiphora not explained by any of the above 
changes is in most cases caused by obstruction in 
the nasal duct, with or without disease of the lacri- 
mal sac. 

IHseaae of the sac is rarely primary. It is gene- 
rally due either to retention of secretion caused by 
stricture of the duct below, or to the mucous mem- 
brane participating in a chronic inflammation o£ 
the conjunctiva or of the Schneiderian membrane. 

Obstruction of the nasal duct is usually caused 
by chronic thickening of the mucous and submucous 
tissues lining the canal. Dense, hard thickenings 
causes a stricture, often very tight and unyielding, 
but obstruction is common with the canal of full size 
or even dilated, and in these excess of mucus seems 
to be the chief cause. Disease of the duct is com- 
monest after middle life. In some cases the change 
evidently forms a part of a chronic disease of the 
neighbouring mucous membrane, but in a large 
number no cause can be assigned. Sometimes 
stricture is the restdt of periostitis or of ne- 
crosis, and of these conditions syphilis (either 
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acquired or inherited), scarlet fever, and smaUpox 
are the commonest causes. Injuries to the nose 
account for a few cases. 

A stricture may be seated at any part of the duct, 
but the up^r end, where there is often a natural 
narrowing, is the commonest spot. 

Obstruction of the nasal duct, bj preyenting the 
escape of tears, leads to distension of ^ laerimaJ sac, 
to chronic thickening of its lining membrane, and 
increased secretion of mucus. The mucus may be 
clear or turbid. A point is reached at length when 
the distension can be seen as a little swelling under 
the skin at the inner canthus (mucocele or chronic 
dacryo-eystitis). This swelling can generally be dis- 
persed by pressure with the finger, the mucus and 
tears either regurgitating through the canaliculus or 
being forced through the duct down into the nose. 
In cases of old standing the sac is often much 
thickened, and may contain polypi, and the swelling 
cannot then be entirely dispersed by pressure. 

A mucocele is always yery apt to inflame and sup- 
purate, the result being a lacrimal abscess. Most 
cases of lacrimal abscess, indeed, have been preceded 
by mucocele. Its formation gives rise to great pain, 
and to tense, brawny, dusky swelling, which, extend- 
ing for a considerable distance around the sac, is 
sometimes mistaken for erysipelas. The matter 
always points a little below the tendo palpebrarum ; 
the pus often burrows in front of the sac, forming 
little pouches in the cellular tissue, and if allowed to 
open spontaneously a fistula, very troublesome to cure, 
is likely to follow. If seen early, before there is 
decided pointing, it is best to open the abscess by 
slitting the lower canaliculus freely into the sac, and 
passing a knife down the nasal duct ; anaesthesia is 
usually necessary. If interference be delayed, the 
skin oyer the sac soon becomes thinned, and the 
abscess is then best opened through the skin by a 
free puncture inclined downwards and a little out- 
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wards ; no ansBsthetic is necessary, and the resulting 
scar is insignificant. When the thickening has sub- 
sided, under the use of warm lead lotion dressing, 
the stricture of the duct is treated ; but the former 
condition of mucocele will recur, and another abscess 
may form at any time unless a free passage can be 
restored down the nasal duct. 

Treatment of mucocele and lacrimal stricUire. — The 
object aimed at is the permanent dilatation of the * 
stricture, but whether this can be gained or not a 
free opening from the canaliculus into the sac should 
be maintained, that the secretions may be often and 
easily squeezed out. 

Dilatation by probing {see Operations) is the or- 
dinary and best treatment for all strictures, whether 
there be mucocele or not, the rule being to use the 
largest probe that will pass readily. The probing is 
repeated every few days or less often, according to 
the dursction of its effect, and often needs to be con- 
tinued for weeks or months. The patient may some- 
times learn to use the probe himself. When the stric- 
ture is tough and tight it is best at once to diyide it 
by thrusting a strong-backed, narrow knife down the 
duct, and afterwards to use probes. In cases where 
the stricture is quite soft, and the obstruction due 
rather to general thickening of the mucous membrane 
and over-secretion of mucus than to dense fibrous 
thickening, the occasional passage of a very large 
probe, or frequent washing out of the duct with water 
or weak astringents by means of a lacrimal syringe, 
is beneficial. The diligent and long use of astringent 
lotions to the conjunctiva is also useful, particularly 
in soft strictures, as some of the lotion reaches the sac 
and duct. In cases of long standing, where all other 
treatment has failed and the lacrimal sac is much 
thickened, its complete obliteration by the actual 
cautery gives great relief ; extirpation of the lacrimal 
gland is also occasionally practised. For refractory 
children and for patients who cannot be seen often, a 
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style of silver or lead, passed in exactly the same way as 
a probe, but worn constantly for many weeks, is some- 
times very useful ; but it may slip into the sac out of 
reach unless furnished with a bend or head so large 
as to be somewhat unsightly. As a rule, probing is 
not to be begun until the inflammatory thickening and 
tenderness following a lacrimal abscess have sub- 
sided. — It must be confessed, however, that in a con- 
siderable proportion of lacrimal cases, whether the 
stricture be soft or firm, the final results of all treat- 
ment are but palliative, and that the benefit obtained 
is not always worth the pain and inconvenience. 

Suppuration of the lacrimal sac, on one or both 
sides, sometimes takes place in new-bom infants 
without apparent cause ; if there be much redness 
the abscess should be opened, but the suppuration is 
sometimes chronic, and will cease under the use of 
astringent lotions. The cases of epiphora with con- 
tracted punctum, which are sometimes met with in 
older children, may perhaps be the consequences of 
this infantile suppuration. 

Cases in which the sac or duct is obliterated by 
injury can seldom be relieved. 
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CHAPTER VI 

DISBASB8 OF THE OONJUNCTIYA. 

May be divided into those whicli from the outset are 
general and affect the whole membrane, ocular and 
palpebral alike, and of which the various forms of 
contagious ophthalmia are examples ; and those 
which primarily affect either the ocular or the palpe- 
bral part alone. The term " ophthalmia'* includes all 
inflammationa of the eonjunctivaf and should not he 
applied to any other diseases. 

OBNEBAL DISSASBS. 

The conjunctiva, like the urethra, is subject to 
purulent inflammation, and, like the respiratory 
mucous membrane, is liable to the muoo-purulent, 
and to the membranous or diphtheritic forms of dis- 
ease. All cases in which there is yellow discharge are 
in greater or less degree contagious. The congestion , 
which forms a part of conjunctivitis, is much influ- 
enced by age ; the younger the patient the less is the 
congestion in proportion to the discharge, a fact to 
be borne in mind in examining patients at both ends 
of the scale. 

Purulent ophthalmia (0. neo-natorum. Gonorrhoea! 
O., Blenorrhcea of the conjunctiva) is generally due 
to contagion from the same disease, or from an 
acute or chronic discharge from the urethra or 
vagina, whether gonorrhoeal or not. Muco-purulent 
ophthalmia when quickly passed on from one to 
another under conditions of health favorable to 
suppuration (e. g, weakness^ after acute exanthems) 
may be intensified into the purulent form. Gonor- 
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rhoea has been experimentally produced by inoculation 
with pus from purulent ophthalmia. Some animals 
are subject to purulent ophthalmia, but it is said 
that the discharge from the human disease, and even 
from gonorrhoea, gives no result on the conjunctiva 
of rabbits. Like gonorrhoea, purulent ophthalmia 
may occur more than once. It varies greatly in 
severity, but is, on the whole, much milder in babies 
than in older persons. The quality of the infecting 
discharge no doubt has much influence, severe forms 
being generally caused by inoculation from a recent or 
severe case ; but chronic discharge may also give rise 
to a severe attack. The health of the recipient and 
the previous condition of the eyelids exert an im- 
portant influence; if the lids be granular, various 
slight causes sometimes bring on severe purulent 
ophthalmia. 

The disease sets in from twelve to about forty- 
eight hours after inoculation; in infants the third 
day after birth is almost invariably eiven as the date 
when discharge was flrst noticed. Itcminess and slight 
redness of conjunctiva soon pass on to intense con- 
gestion of conjunctiva with chemosis, tense inflam- 
matory swelling of the lids, great pain and dis- 
charge. The discharge at first is serous, or like turbid 
whev, but soon becomes more profuse, creamy (puru- 
lent) and yellow, or even slightly greenish. Dark, 
abrupt ecchymoses are often present. The lids, always 
swollen, hot and red, in bad cases become very tense 
and dusky. The upper lid hangs down over the lower, 
and is often so stifP that it cannot be completely everted. 
The conjunctiva is succulent and easily bleeds. 

The disease if untreated declines spontaneously, 
and the discharge almost ceases in about six weeks, 
the palpebral conjunctiva being l^ft thick, relaxed, 
and more or less granular. Cicatricial changes, iden- 
tical with, but less severe than, those resulting from 
chronic granular lids, and analogous to what occurs 
in stricture of the tirethra, sometimes follow ; con- 
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siderable permanent thickening of the ocular con- 
junctiva may also occur. 

There is a great risk to the cornea in this disease, 
partly from strangulation of the vessels, partly from 
the local influence of the discharge. If within the 
first two or three days the cornea becomes hazy and 
dull, Uke that of a dead fish, there is great risk 
that total or extensive sloughing will occur. In milder 
cases ulcers, often transparent, frequently form near 
the margin, and rapidly cause perforation. In many 
of the slighter cases, such as are seen in infants, no 
corneal damage occurs. Either one or both eyes may 
be attacked ; in adults one eve often escapes : in in- 
fants, where the inoculation (^curs during Urth, both 
eyes almost always suffer. 

Treatment. — If only one eye be affected, and the 
patient be old enough to obey orders, the sound eye 
must be covered up with the shield introduced by 
Dr BuUer ; take two pieces of india-rubber plaster, 
one 4ii'\ the other 4 ' square, cut a round window 
in the middle of each, and stick them together, with 
a small watch-glass inserted into the window. The 
plaster is fixed by its free border and by other strips, 
to the nose, forehead and cheek, and the patient looks 
through the glass ; the lower outer angle is left open 
for ventilation ; particular attention is to be paid to 
the fastening on the nose. All concerned are to be 
warned as to the risk of contagion and the means of 
conveying it. The essential curative measures are — 
(1) Frequent removal of the discharge by the free use 
of water. Every hour, day and night, or in adults 
every two hours, the lids are gently opened and the 
discharge removed with soft bits of moistened rag 
or cotton wool; or a syringe or irrigation appa- 
ratus may be used. In adults, where the swelliDg 
is often extreme and very brawny, we may increase 
the congestion and irritability by interfering oftener 
than every two hours. (2) The frequent anointing 
of the lids with a simple ointment. (3) The use of 
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astringent or antiseptic lotions once an hour, or every 
two or three hours, according to the case and the 
nature and strength of the solution. The lotion 
may be alum (eight or ten grains to the ounce), or 
sulphate of zinc and alum, used very freely every hour 
or two ; or corrosive sublimate (one eighth or one 
quarter of a grain) ; or chloride of zinc (two grains, 
with just enough dilute hydrochloric acid to make a 
clear solution), used freely every two or three hours ; 
or jpure carbolic acid, 5 per cent., every hour ; or 
nitrate of silver (two grains), four or six times a day. 
Many surgeons greatly prefer the last to all others. (4) 
Strong solutions of nitrate of silver, or the mitigated 
solid nitrate (F. 1 and 2), are of great service in 
shortening the attack and lessening the risks, and 
should be used in all severe cases unless specially 
contraindicated. A ten- or twenty-grain solution is 
brushed freely over the conjunctiva of the lids everted 
as well as possible, and freed from discharge. If the 
mitigated stick is used more care is needed ; and to 
prevent too great an effect, it is to be washed off with 
water after waiting about fifteen seconds. These 
strong applications must be made by the surgeon ; 
the pain caused by them is lessened and the beneficial 
effect increased by free bathing with cold, or iced 
water afterwards. The application is not to be re- 
peated until the discharge, which will be markedly 
lessened for some hours, has begun to increase again ; 
it is seldom needful or justifiable more than once 
a day. (5) Local cold by iced water or thin iced 
compresses ; in severe cases to be used almost con- 
stantly, in milder cases frequently for periods of half 
an hour. This plan, but Httle adopted in our hos- 
pital practice, is very highly spoken oi as most effica- 
cious, if begun early and carried out well, but if only 
half done it is useless and disagreeable. Hot fomenta- 
tions are sometimes better than cold. (6) In the 
early stage, in adults, several leeches to the temple 
will give relief, or, if the swelling be very tense, we 
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may divide the outer canthus with scissors or knife, 
and thus both bleed and relax the parts at the same 
time. Scarification of the palpebral conjimctiva 
and radial incisions in the ocular conjunctiva may 
be tried. Mr Critchett has, in very bad cases, gone 
BO far as to divide the upper lid vertically across, 
and keep its two halves turned upwards by means 
of sutures fastened to the forehead. 

The following additional precautions are impor- 
tant: — Strong nitrate of silver applications are un- 
safe in the earliest stage, before free discharge has 
set in, and also in cases where, even later in the 
disease, there is much hard, brawny swelling of the 
ocular conjunctiva, and comparatively little discharge ; 
cases, in fact, approaching the condition known as 
diphtheritic ophthalmia. In these, either very cold 
or very hot applications, leeches, cleanliness and 
weak lotions, should be chiefly relied upon. Ice 
and leeches are seldom advisable for infants. It 
is of extreme importance to begin treatment very 
early, for the cornea is often irreparably damaged 
within two or three days. The patients, if adidts, 
are often in feeble health, and need supporting 
treatment. Ulceration of the cornea does not con- 
traindicate the use of strong nitrate of silver if 
the discharge is abundant. Treatment must be 
continued so long as there is any discharge, or the 
conjunctiva of the lids remains fleshy, for a relapse 
of purulent discharge often takes place if remedies 
are discontinued too soon. 

Muco-purulent opkthalmia, — ^The commonest and 
best characterised of the acute ophthalmisd is the so- 
called catarrhal ophthalmia. The name is a bad one, 
for neither does the disease form part of a general 
catarrh of the respiratory tract, nor does it show the 
tendency to relapse so characteristic of catarrh, nor 
does it seem to be caused by cold. The disease 
attains its height very quickly, almost always attacks 
both eyes, and gets well spontaneously in about a 
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fortniglit. There is great congestion, much gritty 
pain, which often prevents sleep, spasm of the lids, 
free muoo-purulent discharge, and, in many cases, 
ecchymotic or thrombotic patches in the conjunctiva. 
The lids are somewhat swollen and red, but never 
tense, and the cornea seldom suffers. 

This disease is apparently far more contagious 
than purulent ophthalmia, for which it is sometimes 
mistaken. It varies much in severity, even in 
different members of the same household, who catch 
it almost at the same time, but attacks all ages in- 
discriminately. It is, I believe, commonest in warm 
weather, or perhaps at the change from cold to warm. 
It is rare to find that the patient has suffered from 
the disease before. Any mild astringent lotion will 
cut it short. 

Troublesome oplUhahnia, with mueo-purulent dis^ 
charge, is common in children after exanthemata, espe- 
cially measles. It runs a less definite course than 
the preceding disease, shows but little tendency to 
spontaneous cure, and is very often complicated with 
phlyctenular ulcers of the cornea, blepharitis and erup- 
tions on the face ; and the patients are frequently 
strumous. The discharge is seldom so abundant as 
in the disease just considered. The treatment is 
often troublesome, and many changes have to be 
tried ; weak nitrate of silver lotions (F. 3), with the 
use of the yellow ointment (P. 10), or boracic acid 
omtment, both to the skin and conjunctiva, or calomel 
dusted into the eye, are the best local means ; atropine 
often increases the irritation. Careful attention to 
health is necessary. The patients should not be con- 
fined to the house, but, with a large shade over both 
eyes, should take plenty of exercise in fine weather. 
The eyes should not be bandaged in any form of oph- 
thalmia : and pouUices are very seldom suitable. 

Some forms of acute conjunctivitis, with little or 
no discharge, are seen both in children and adults, 
which do not conform to the above types, and are of 
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comparatiyely slight importance. Many sucli appear 
to depend on changes of weather or exposure to cold, 
and are complicated with phlyctenulse. A few are 
distinctly rheumatic. The conjunctiva is involved 
more or less in herpes zoster of the ophthalmic divi- 
sion of the fifth nerve, in erysipelas of the face, in 
the early stage of measles, and slightly in eczema of 
the face. Slight degrees of chronic conjunctivitis 
are set up by various local irritants, dust, smoke, 
cold wind, &c., and by the strain attending the use of 
the ejes without glasses in cases of hypermetropia. 
Mention must be made of the not very common 
cases in children, where an ophthalmia appears to 
form part of an impetiginous or herpetic eruption 
on the face, with which it is simultaiieous. These 
differ from the ordinary instances in which the lids, 
cheek and lining membrane of the nose are irritated 
into an eruption by tears and discharge from a pre- 
existing conjunctivitis. 

Muco-purulent ophthalmia, of any kind, becomes 
a very important affair if it breaks out in schools or 
armies, <&c., where granular disease of the eyelids is 
prevalent (p. 80). 

Membranous and diphtheritic ophthalmia. In a few 
cases of ophthalmia, either purulent or muco-puru- 
lent, the discharge adheres to the conjunctiva in the 
form of a membrane {membranovs or crowpovs oph- 
thalmia) . Still more rarely, in addition to membrane 
on the surface, the whole depth of the conjunctiva is 
stifEened by solid exudation, which much impairs the 
mobility both of the lids and eyeball, and, by com- 
pressing the vessels, prevents the formation of free 
discharge, and places the nutrition of the cornea in 
great peril. It is to the latter cases that the term 
diphtheritic is limited by most authors; but we 
find many connecting links between the two types 
above defined, and between each of them and the 
ordinary purulent and muco-purulent cases. 

It is of much consequence in practice, both for 
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prognosis and treatment, to recognise the pi^sence of 
membranous discharge and of solid infiltration, in 
any case of ophthalmia; for the liability to severe 
corneal damage is much increased bj both these 
conditions, and especially by the latter. When mem- 
brane is present, it may cover the whole inside of the 
lids, or it may occur in separate or in confluent pat- 
ches ; it often begins at the border of the lid, and 
is seldom found on the ocular conjunctiva. It can 
be peeled ofE, and the conjunctiva beneath bleeds 
freely, unless infiltrated and solid ; in the latter case 
the membrane is more adherent, the conjunctiva 
is of a palish colour, and scarcely bleeds when ex- 
posed, and there is little or no purulent discharge. In 
most cases the solid products, whether membrane or 
deep infiltration, pass after some days into a stage of 
liquefaction, with free purulent secretion. In rare 
cases the membrane forms and re-forms for months. 
As regards cause, (1) very rarely the process creeps 
up to the conjunctiva from the nose in cases of 
primary diphtheria, or is caused by inoculation 
of tlie conjunctiva with membrane; whilst in a 
few the ophthalmia forms the first symptom of 
general diphtheria, or of masked, or anomalous 
scarlet fever. (2) Much more commonly it is 
part of a diphtheritic type of inflammation follow- 
ing some acute ilUness. (3) It may be caused by 
the over-use of caustics in ordinary purulent oph- 
thalmia (p. 74). (4) It may be due to contagion, 
either from a similar case or from a purulent oph- 
thalmia, or a gonorrhea, the membranous or diph- 
theritic type depending on some peculiarity in the 
health or tissues of the recipient. Membranous 
and diphtheritic ophthalmia are seen most often in 
children from two to eight years old, sometimes in 
young infants, and less commonly in adults. It is 
commoner in North Germany than in other parts of 
Europe, but very severe and even fatal cases occur 
in our own country. 
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In treatment the cardinal point is not to use nitrate 
of silver in any form when there is scanty discharge 
and much solid infiltration of the conjunctiva. The 
agents to be relied upon are (1) either ice or hot 
fomentations ; ice, if it can be used continuously and 
well; fomentations, to encourage liquid exudation 
and determination to the skin if the cold treatment 
cannot be carried out, or fails to make any impres- 
sion on the case ; (2) leeches, if the patient's state 
will bear them ; (3) great cleanliness. The presence 
of membrane is no bar to the use of caustics, pro- 
vided that the conjunctiva is succulent, red, and 
bleeds easily. Mr. Tweedy strongly advises quinine 
lotion used very frequently (F. 21). 

The local use of atropine sometimes gives rise to a 
peculiar inflammation of the conjunctiva and skin of 
the lids — " cUropine imtotiow." The conjunctiva of 
the lids becomes vascular, thickened, and even 
granular, the skin reddened, slightly excoriated, 
somewhat shining, but lax. This effect of atropine 
is commonest in old people. Some persons are very 
susceptible and cannot bear even a drop or two 
without suffering in some degree. Daturine and 
duboisin cause less irritation and may be used 
instead, unless it be safe to disuse all mydriatics for 
a few days. An ointment containing some lead and 
zinc should be applied to the lids, and zinc or silver 
lotion to the conjunctiva ; in other cases glycerine to 
the skin suits better than ointment. Eserine some- 
times causes identical symptoms. This condition 
is said to be prevented by adding a very little car- 
bolic acid (*1 per cent.) to the solutions. 

Granular ojphthalmia (trachoma) is a very impor- 
tant malady, characterised by slowly progressive 
changes in the conjunctiva of the eyelids, in con- 
sequence of which this membrane becomes thickened, 
vascular, and roughened by firm elevations, instead 
of being pale, thin, and smooth. The change usually 
begins in the follicular structures of the conjimctiva 
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of the tower lid, extending to the papUlffl and the 
BubmacouB tieeue of both fids at a later period, and 
giving rise to the growth of much organised new 
tissue in the deep parts of the conjunctiva. This 
tissue is afterwards partly absorbed and partly con- 
verted into dense tendinous scar, which by very slow 
shrinking often gives rise to much trouble. It is 
important to remember that the conjunctiva in this 
disease does not ulcerate, and that the prominences 
are not " granulations " in the patholc^cal sense. 

The disease is first shown by the presence, on the 
lower lid, of a number of rounded, pale, semitraaS' 
parent bodies like little grains of boiled sago, or some- 
tim«i looking like vesicles ; the so-called " vesicular," 
or " sago-grain," or " follicular " granulations (Fig. 
34). Some of these appear to be lymphatic, others 



Fio. 34. — GiUkuUr lower lid (after Eble). 

tubular mucous follicles. They are, to a certain 
degree, normal, and are seen, especially on the lower 
lids, in many young persons wim slight ophthalmia 
who never afterwards suffer from true granular lids. 
Such mild cases in which no parts deeper than the 
follicles and papillie are affected, and m which re- 
covery takes place without cicatricial changes, are by 
some distinguished authors placed, under the name 
of eonjnnetivUit follicularis, in a separate category 
from the granular disease. The latter disease is 
held on this hypothesis to depend on a different 
morbid process, the growths or " granulations " 
bearing no relation to lymph-follicles. But the fre- 
quent coincidence of transition forms in the same 
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case, the fact that both follicular conjunctivitis and 
well-marked granular disease admittedly occur under 
the same general conditions, and that in a given case 
the distinctions between ''follicles", and "granula- 
tions" often cannot be made until it is known 
whether or not cicatricial changes will occur, cer- 
tainly much lessen the clinical value of the asserted 
pathological difference. 

Granular disease is very important because it 
greatly increases the susceptibility of the conjunc- 
tiva to take on acute inflammation and to produce 
contagious discharge; makes it less amenable to 
treatment, and very liable to relapses of ophthalmia 
for many years ; a£.d often gives rise to dlf ormities 
of the lid and to serious damage of the cornea. So 
vulnerable is the granular conjunctiva that it is rare 
in ordinary practice to see granular lids of long 
standing without the history of an acute ophthalmia 
at some previous time, though many such may be 
seen in crowded schools, &c. 

Chronic granular disease is the result (1) of pro- 
longed overcrowding, or rather of long residence in 
badly ventilated and damp rooms; it used to be 
very abundant in the army and navy, and is still seen 
in great perfection in workhouse schools ; (2) a gener- 
ally low state of health, no doubt, increases the sus- 
ceptibility to it ; (3) it is, cceteris parQms, commonest 
and most quickly produced in children ; (4) certain 
races are peculiarly liable to suffer, e.g. the Irish, 
the Jews, and some other Eastern races, and some of 
the German and French races. The Irish and Jews 
carry it with them all over the world, and transmit 
the liability to their descendants wherever they live. 
Negroes in America are said to be almost exempt; 
(5) damp and low-lying climates are more produc- 
tive of it than others ; tiius it is rare in Switzerland. 
Possibly what are now race tendencies may be the 
expression of climatal conditions acting on the same 
race through many generations. When accom- 
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panied by discliarge the disease is contagious, but 
not otherwise ; and it is geyerallj held that the dis- 
charge from a case of trachoma is specific, %,e, that it 
will give rise by contagion, not only to muco-purulent 
or purulent ophthalmia, but to the true granular dis- 
ease. This point is a very difficult one to decide, but 
my own experience inclines me to accept the view, 
at least for some cases. 

Those who practise in the army, or who have 
charge of such institutions as pauper schools, will 
find that in practice, the causes of the chronic 
granular condition are inextricably mixed up with all 
kinds of facilities for contagion, and that it will be 
neeeaaary to fight against two enemiet-the causes 
of spontaneous granular disease, and the sources of 
contagious discharge. The former is to be com- 
bated by improved hygienic conditions, especially by 
free Ye£.tilation, dry air, abundant open-airezei^ise, 
and improyeme^t of the general vigo^. The sources 
of contagion are endless, especially since, as has been 
stated, granular patients are liable to relapses of 
muco-purulent discharge from almost any slight 
irritation. Frequent inspection of all the eyes, rigid 
separation of all who show any discharge or are 
known as especially subject to relapses ; such ar- 
rangements for washing as will prevent the use of 
towels and water in common, extreme care against 
the introduction of contagious cases from without, — 
such are the chief preventive measures. Extra pre- 
cautions will be needed in time of war or famine, or 
when measles or scarlet fever are prevalent, or during 
marches through hot, sandy, or windy districts. 

The cv/rative treaimnewb, when discharge is present, 
does not differ from that of the acute ophthalmiea 
abeady given. The use of strong astringents (solid 
sulphate of copper) or caustics (nitrate of silver in 
strong solution, or in the mitigated solid pencil), 
however, is generally needed in order to make much 
impression on the granular state of the lids. The 
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lids l)eing thorot^hly evertediare touched all over with 
one or other application^ and this is repeated daily, 
or less often, according to the case. Some practice is 
required before we can decide on the needful frequency 
for each case. By careful treatment on this principte 
most patients may be kept comfortably free from active 
eymptoma, many relapses may be prevented, the 
duration of the disease shortened, and the risks of 
secondary dama^ to the cornea much lessened. Do 
what we will, however, granolar disease when well 
established is most tedious, and fastens many risks 
and disabilities on its subjects for years to come. 

For routine treatment on a large scale nothing ia so 
effectual as nitrate of silver, either a ten- or twenty- 
mia solution, or the mitigated solid point (F. land 2). 
But silver has the disadvantage of sometimes perma- 
nently staining the con j unctiva after long use, and in 
very chronic cases I think either sulphate of copper or 
the lapis divinus (F. 5) is to be preferred, especially as 
the patient may sometimes he taught to evert his own 
lids and use it himself. The solid mitigated nitrate of 
silver needs washing off with water at first (p. 73), but 
in old cases it is often better not to do so. 

Bemlk of granular disease. — Friction by the granu- 
lations of the upper lid {a, Fig. 35), especially in cases 



FlQ. 35. — Granular upper lid, mth ftcarriDg. 

of long standing where some scarring is present ((), 
often causes cloudiness of the cornea, partly from ul- 
ceration, but mainly from the growth of a layer of new 
and very vascular tissue, just beneath the epithelium 
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{pamma) (Fig- 36). In later periods the conjunctiTa 
and deeper tiaBues are ehortened and puckered by 
the scar following absorption of the " gnmulationB. 
These chajigea when Hevere often lead to inTendon of 
the border of the lid (entropion) ; when slighter some 
or all of the lashes may be distorted so as to rub 
against the cornea, without actually turning inwards 
(dwtichiaeie, irichiatie) ; and these conditions are ofteu 
combined with pannus. Fannus begins beneath the 
upper lid, its vessels are superficial and continuous 
with those of the conjunctira, and are distributed in 
relation to the parts covered by the lid, not in reference 
to the structure of the cornea (Fig. 37). The proper 
corneal tissue suffers but little except where ulcers 
occur ; but when the vascularity is extreme it may 
soften and bulge even without lucerating. 

Pannus disappears when the granular lid, or the 
displacement of lashes, ia cured. Yery severe and 
universal pannus is sometimes best treated by arti- 
ficial inoculation with purulent ophthalmia, the in- 
flammation being followed by obHteration of vessels 
and clearing of the cornea ; but this treatment needs 
gre&t judgment and caution. Bemoval of a zone of 
conjunctiva and subconjunctival tissue {syndeetomy, 
peritomy) from around the cornea is free from risk 
and sometimes very beneficial in old cases which, 
though severe, are not bad enough for inoculation. In 
old cases of granular disease, even where no compli- 



0. 36 — Section ihowiug lajer of new and Tasotilai' tissne 
(jxHiniu) betneen epitfaeUnm (^(.} and cornea (C). Set. 
■clerotic; C 31. ciliaiT muiclej Sch. C. Schlemm'* cuial; 
I. iris. X about 10 mameten. 
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cations have ariseu, the upper lids often droop from 
relaxation of the loose conjunctiva above the tarsal 
cartilage, and the patient acquires a sleepy look. 

For the cure of the displaced lashes and incurved 
eyelid we may ; — (1) repeatedly pull out the lashes 
with forceps ; (2) extirpate all the lashes by cutting 
out a narrow strip of the marginal tissues of the'lid ; 
or (3) attempt by operation to restore the parts to 
their proper positions (see Operations). These opera- 
tiona for restoring the lashes to their normal direc- 



Fio. 87. — PannnB affeeting npper half of Mrnea. 

tion often give only temporary relief, chiefly because 
the inner surface of the lid continues to shorten, 
and thus the original state of things is sooner or 
later reproduced. 

Chronic conjunctivitit, chiefly of the lower lid, is a 
common disease, especially in elderly people. There is 
more or less Boreness and smarting, a very little dis- 
chai^, redness and papillary roughness of the inner 
surface of the lid or of both lids, but no true trachoma 
granulations. The caruncle is red and fleshy, 
as it is in all forms of palpebral conjunctivitis, 
and there is often soreness of the lids at the 
canthi. Lapis divinus is one of the best applica- 
tions, and yellow ointment is sometimes useful (F. 5 
and 10). 
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CHAPTEE VII 

DISEASES OF THE COBNEA. 

A. TJlcera and non-specific inflammatory diseases. 

InfiiAMMation of the cornea may be circumscribed 
or difhise, and, though usually affecting the proper 
corneal tissue, may be limited to the epithelium on 
either of its surfaces. It may be a local process 
leading to formation of pus, or to ulceration ; or the 
expression of a constitutional disease, such as inherited 
syphilis ; or it may form part, and perhaps only a 
minor part, of disease involving also the deeper parts 
of the eyeball — the iris (kerato-iritis), or sclerotic 
sclero-keratitis), for example. 

The different varieties of corneal ulceration and 
suppurative inflammation form a very large and 
important contingent of ophthalmic cases. The fact 
that the cornea, although a fibrous structure, is 
further removed from the blood-vessels than almost 
any other tissue, renders it extremely susceptible to 
disturbances of nutrition whether from defective 
supply or bad quality of blood. Lastly, the sur- 
face of the corneals so delicate, and its perfect trans- 
parency and regularity so important that slight 
injuries and irritations are of more moment here than 
in aaiy other part of the body. 

When inflamed the cornea always loses its trans- 
parency. If only the anterior epithelium is involved, 
the surface loses its polish and looks like clear glass 
which has been breathed upon — " steamy," or finely 
pitted. This steaminess occurs in many states of 
disease. 
Thickening of the epithelium, and still more, exu- 
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dation into the corneal tissue, is shown bj a white, 
greyish, or yellowish tint. 

If the corneal tissue be opalescent, while the surface 
is at the same time " steamy," the term " ground- 
glass " gives a good idea of the appearance, though 
to make the simile correct the glass ought to be milky 
throughout, as well as ground on the surface. Bapid 
suppurative inflammation is preceded by a stage of dif- 
fused opalescence, and this appearance is therefore a 
very dangerous sign in such £seases as purulent oph- 
thalmia, severe bums, or paralysis of the fifth nerve. 

Before describing the most important types of 
-corneal ulcer, it is convenient to mention the prin- 
cipal changes attendant on ulceration of the cornea 
in general. — An ulcer of the cornea is preceded by 
a stage of infiltration, and the inflamed spot is 
generally a little raised. After the centre of the 
spot has broken down into an ulcer, some infiltration 
remains at its base and edges, the quantity and 
colour of which help us to judge of the probable 
course of the case. When the ulcer heals it leaves a 
hazy or opaque spot (leticoma if dense, nebula if 
faint), which is slight and will often disappear en- 
tirely if superficial, but will in part be permanent if it 
result from a deep ulcer. These opacities are likely to 
clear, coterie jparUms, in proportion to the youth of 
the patient ; time also is a very important element, 
nebulsB often continuing to clear slowly for years. 
Local stimulation aids in the removal of the opacities, 
one of the best applications being the ointment of 
yellow oxide of mercury (F. 10) . Some ulcers have 
scarcely any infiltration, and these for the most part 
heal slowly with little or no opacity ; but they often 
cause permanent loss of substance, and this is shown 
by the presence of a facet or flattened spot at the 
seat of the former ulcer. Such a facet, even though 
quite clear, will, if it lies over the pupil, interfere 
with sight more than a nebula which occupies the 
same position, but does not alter the regularity of 
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the corneal curve. During repair blood-vessolB often 
form and pass from the nearest part of the corneal 
edge to the ulcer, and disappear when healing is 
complete ; phlyctenular ulcers, however, are vascular 
from the beginning. Corneal opacities are of course 
most serious when over the pupil. 

The chief symptoms of corneal ulceration are ; (1) 
photopTiohia, or at least spasm of the orbicularis, 
blepharospasm (for it is not always clear whether the 
reflex irritation starts from the retina or from the 
branches of the fifth nerve in the cornea and 
conjunctiva) ; (2) congestion ; (3) pain. All three 
symptoms vary extremely in degree in different 
cases. — ^As a broad rule, with many exceptions, we 
may say that intolerance of light is worse in chil- 
dren than in adults, worse with superficial than 
with deep ulcers, and worse in persons who are 
strumous and irritable than in those whose tissues 
are healthy and tone good. Photophobia should al- 
ways lead to a careful inspection of the cornea, and 
we shall then sometimes be surprised to find how 
slight a change gives rise to this symptom in its 
severest form. — ^fiiQ degree of congesfion varies with 
the seat and cause ef the ulcer and with the patient's 
age, being usually greatest in adults. The visible 
congestion is, as in iritis, due especially to distension 
of the subconjunctival twigs of the ciliary zone (Fig. 
20, Ant. Cil., and Fig. 23), but there is often conges- 
tion of the conjunctival vessels as well. In some 
forms of marginal ulcer only those vessels which feed 
the diseased part are congested. — Great pain in and 
around the eye often attends the earlier stages of 
corneal abscess, and is common in many acute ulcers ; 
as a symptom, it of course always needs careful 
attention; it is generally relieved by those local 
measures which are best for the disease itself. 

TYPES OF GOBNBAL ULOEBATION. 

(1.) One of the simplest forms is the small central 
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uleer often seen in young children. A little greyish- 
white spot is seen at or near the centre of the cornea, 
at first elevated and bluntly conical, afterwards show- 
ing a minute shaUow crater ; the congestion and 
photophobia varying, but often slight. The ulcer is 
usually single, but is apt to recur in the same or the 
other eye. The infiltration in many of these cases 
extends quite into the corneal tissue, and the residual 
opacity often remains for a long time if not perma- 
nently. The patients are always badly nourished 
little children. In most cases the ulcer quickly 
heals, but now and then the infiltration passes into an 
abscess or a spreading suppurating ulcer. 

(2.) In other cases, less common than the above, 
one or more central ulcers occur of a much more 
chronic character, attended with little or no infiltra- 
tion. After lasting for months the loss of tissue is 
only partly repaired, and a shallow depression or a 
. flat facet is left with perhaps scarcely any loss of 
transparency. Some of the best examples are seen 
in ansBmic or strumous patients, with granular lids 
of long standing. . 

(3.) Phh/cteniila/r opTdTuihnia emd phlyctenular ulcers 
of cornea (pblyctenulsd, herpes cornesB, pustular 
ophthalmia, marginal keratitis). The formation of 
little papules or pustules on or near the corneal 
margin is exceedingly common, either independently 
or as a complication of some existing ophthalmia. 
Although there are many varieties and degrees of 
phlyctenular inflammation in respect to the seat, ex- 
tent, and course of the disease, the following features 
are common to all. Phlyctenular affections show 
a strong tendency to recur during several years ; they 
are seldom seen in very young children, and compara- 
tively seldom after middle life ; they occur so often in 
strumous subjects that we are justified in strongly 
suspecting scrofulous tendencies in all who suffer 
much from them ; ophthalmia tarsi is often seen in 
the same patients; the first attack often follows 
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clo8eI<r after an acute ezanthem and wpeoialljr after 
measleB ; the cases are much influeno^ by climate 
and weather, and their condition often Tariea ex- 
tremely from day to day without mftlring either 
progress or regress. 

An elevated spot, like a papule, commonly about 
the size of a Bniall mustard seed, is seen either on 
the white of the eye near the cornea, or upon, or just 
within, the corneal border. It is preceded and 
accompanied by localised congestion. Its top some- 
times becomes as yellow as that of an acne pustule, 
but more often when seen it has become abraded, flat 
and whitish. Pustules at a little distance from the 
cornea (Fig. 38), although generally larger thou those 
seated on the corneal border, occasion less photo- 
phobia, and are more easily cored. Pustules at the 
corneal border, though often yery small, cause trouble- 
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some, and even veiy severe, photophobia ; they are 
troublesome in proportion rather to their number 
than their size, and if numerous enough to form a 
ring round the cornea, their cure is often most 
tedious. 

A pustule is always liaUe, ev^i when it has begun 
on the conjunctiva, to run aa a superficial ulcer on 
to the cornea, though it never extends in the opposite 
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direction over the sclerotic Such a, phly<denviar 
ulcer, if it do not stop near the corneal border, 
will make, in an almost radial direction, for the 
centre, carrying with it a leash of Tessels which lie 
upon the track of opacity left in the wake of the 
ulcer (Fig. 39). Finally, the ulceration stops, the 



Fig. aa— Phlydeanlsr ulcer. (Traven.) 

vesBcls dwindle and disappear, and the path of 
opadty clears up more or less. The term recyrrent 
va€eu£ir ulcer is used when such ulcers are solitary ; 
but they are often multiple as well as recurrent, and 
the cornea may then finally be covered by a thin, 
irregular network of superficial vessels on a patchy, 
uneven, hazy surface, the so-called " pMydenular 
pannut." 

A variety of phlyctenular inflammation, aptly called 
marginal keratitit (" spring-catarrh " of continental 
authors), occutb in mild degrees in the form of a 
slight granular- looking, often vascular, swelling all 
around the edge of the comea. If the proceas con- 
tinues the comea is encroached on by a densely 
vascular superficially ulcerated, and yet somewhat 
thickened zone. In sUght degrees this condition is 
common enougb ; severe cases are rare and very 
serious, leading finally to implication of perhaps the 
greater part of the comeai It often begins crescen- 
tically above and below, as in Fig. 45. 

In another variety a single pustule at the border 
of the comea ulcerates deeply, becomes surrounded 
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by swollen and infiltrated tissue, and may perforate ; 
such cases are seen in weakly women and strumous 
children. 

In very rare cases, what appears to be an ordinary 
conjunctival pustule persists, grows deeply, and may 
even perforate the sclerotic in the form of an ulcer ; 
or it may infiltrate the sclerotic and the ciliary body 
beneath, forming a soft, semi-suppurating tumour, 
whence the inflammation is likely to spread to the 
vitreous and destroy the eye. Stopping short of 
these extreme results, such a case forms one type of 
episcleritis. 

The corneal changes produced by the friction of 
granular lids have been considered under that 
subject. The pannus of granular lids can usually be 
distinguished from the phlyctenular pannus just 
mentioned, by the greater uniformity and closeness 
of its vessels, and by its being worst under the upper 
lid (Fig. 37) ; any doubt is settled by everting the 
lid. But it must be borne in mind that ulceration 
of the cornea often occurs as>a complication of tracho- 
matous pannus (pp. 82 and 88, 2). 

(4.) A very serious form of disease, commonest in 
the senile period of life, is the serpiginoTis ulcer. It is 
often comparatively, chronic; There is much conges- 
tion, and often much pain and photophobia. With 
these symptoms we find either a marginal trough- 
like or ditch-like ulcer, with crescentic borders, or 
a more central ulcer, with nearly circular outline 
and a varying amount of infiltration of its walls. 
If the ulcer has lasted some little time one of its 
borders, the outer, if "^the ulcer be marginal, will be 
partly healed and bevelled off, the floor of the 
ulcer sloping downwards to its inner boundary, 
which will be infiltrated, sharply cut, or even over- 
hanging. 

Slight cases, taken early, generally give little 
trouble, especially if the infiltration is insignificant. 
But such an ulcer, if neglected, is very likely to in- 
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crease in all dimensions, to become complicated with 
iritis and hypopyon, and to lead to perforation of 
the cornea ; or to spread slowly over the whole cornea, 
and leave a dense scar. In either event the eye is 
much damaged, if not destroyed. 

(5.) Abscess of the cornea and ctcide su/ppwrating 
ulceraMon are common diseases. Abscess may occur 
at any age, but is commonest in elderly or senile 
people, in whom an abrasion or some sUght injury 
by a foreign body is not an uncommon cause, especi- 
ally if near the centre of the cornea. The little 
grey central ulcers of young children (p. 88) some- 
times go on to abscess. It will very often be noticed 
that in corneal abscess, as well as in the serpigi- 
nous ulceration just described, the patients are 
either senile or under-fed, or if vigorous and full- 
blooded that they show signs of being damaged by 
drink. Abscess of the cornea is attended by great 
pain and congestion, and the case often comes under 
care pretty early, though often not till the cornea 
has given way, either in front of or behind the little 
collection. The spot itself is generally small and 
circumscribed ; it usually bursts forwards, and is 
converted into an ulcer, but it may perforate the 
posterior surface of the cornea. There is always 
some haziness of the whole cornea, and the purulent 
infiltration may, if the case do badly, spread and 
involve almost its whole extent. 





Fig. 40.— 'Hypopyon, seen from the front, and in section, to 
show that the pus is behind the cornea. 



r THX COSHEA 



Sypopyon signifies a collection of pus or puro- 
lymph at tlie lowest part of the anterior chamber ; 
its upper boundary is usually, but not always, level 
(Fig. 40). It may occur with any acute ulcer, whether 
deep or not, if it be accompanied by purulent infiltra- 
tion of the Burrounding cornea or with corneal 
abscess j or with any corneal ulcer, chronic or acute, 
in which iritis superrenes. The pus may be derived 
either from an abHcess breaking through the pos- 
terior surface of the cornea, or from Huppuratiou of 
the epithelium coveriug DeBCem.et'B membrane, or 
from the surface of the iris. Simple iritis now and 
then gives rise to hypopyon («m Bheumatic Iritis). 



Pig. 41.— o. Abacees. 4, Onji. 

In many cases of severe corneal suppuration (a. 
Pig. 41) the pus sinks down between the lamellie of 
the cornea (6). To this condition the term onyx is 
applied, and should be limited, though it is some- 
times used in other sensea. The term, however, may 
very well be discarded. Onyx and hypopyon often 
coeiiet, and then the distinction between them can 
hardly be made without tapping the anterior chamber. 
Hypopyon, however, when liqnid, will change its 
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position if the patient lies down, bnt as it is more 
often gelatinous or fibrinous, this test loses much of 
its value ; oblique illumination will sometimes show 
the cornea clear in front of an hypopyon ; and as 
the diameter of the anterior chamber is a little greater 
than the apparent diameter of the clear cornea, 
a very small hypopyon is almost hidden behind 
the overlapping edge of the sclerotic, and may escape 
detection. 

Treatment of ulcers of the cornea. 

The general principles of local treatment suitable 
to the different types of ulceration are : — (1) By 
bandaging the affected eye or by shading both eyes, 
to prevent movement of the lids and thus secure 
rest for the ulcerated surface. (2) To soothe local 
pain and diminish congestion, by atropine. (3) To 
relieve the tension of the ulcerated surface, and so 
favour healing. Atropine has been believed to owe 
part at least of its good effect in cases of corneal 
ulcer to a power of lessening the tension of the eye, 
but this is unlikely, since it certainly increases 
tension in eyes threatened, or affected, with glau- 
coma. Eserine probably owes much of its beneficial 
effect in ulcer cases to its undoubted power of lower- 
ing tension. But in severe cases some operative 
measure, which at the same time will let out any 
pus that may be present in the anterior chamber, is 
best. (4) In suppurating cases, to induce granulation 
instead of suppuration, and absorption of the pus 
already effused. Frequent hot fomentations to the 
eyelids attain this end better than any other means 
in a large number of cases. (5) Stimulation of 
the surface of the ulcer when it has begun to heal, 
especially if it be indolent. The best stimulants are 
calomel, yellow oxide of mercury, and nitrate of 
silver. (6) Counter-irritation by a seton in the 
temple is of very great use in chronic irritable ulcers. 
(7) When ulcers are caused by granular lids the 
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treatment of the granular disease is more important 
than that of the ulceration, unless the latter be of 
threatening character. 

The choice of one <Jr another of the above plans is 
easy enough in a large proportion of cases ; in others 
a good deal of judgment is needed; while in a certain 
number it is impossible to say with any certainty 
what wiU be found most beneficial. 

Ulcers of the cornea are so often a sign of bad 
health that the improvement of the general state 
should always receive most careful attention. 

Treating the matter clinically we shall find that 
local stimulation is best for a large majority of the 
cases as they first come under notice, including 
phlyctenular cases, chronic superficial ulcers of 
various kinds, and even many recent ulcers if not 
threatening to suppurate. As a general rule, this 
plan is not suitable when there is much photophobia, 
but exceptions to the rule are found, especially in 
old-standing cases. The most convenient remedy is 
the ointment of amorphous yellow oxide of mercury 
(E. 10 and 11), of which a piece about as large as a 
hemp-seed is to be put inside the eyelids once or 
twice a day. If smarting continue for more than 
half an hour the ointment should be washed out 
with warm water ; and if the eye become more irrit- 
able after a few days' use of the ointment it must be 
weakened or discontinued. The same ointment com- 
bined with atropine gives excellent results in cases 
of superficial ulcer with much photophobia. Calomel 
flicked into the eye daily or less often is an ad- 
mirable remedy in many cases. Nitrate of silver 
in the form of solid mitigated stick is useful if 
carefully applied to lai^e conjunctival pustules, and 
occasionally to indolent corneal ulcers ; its use, how- 
ever, needs some skill, and is seldom really neces- 
sary. Solutions of from 5 to 10 grains to the ounce 
may be cautiously used by the surgeon instead of 
the yellow ointment, and 9xe particularly valuable 
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in old vascular ulcers and when there is conjuncti- 
vitis. — When in doubt it is best to depend for a few 
days on atropine alone, used just often enough to 
cause wide dilatation of the pupil. 

Severe and obstinate photophobia, especially in 
young children, is best treated by a free division 
of all the tissues at the outer canthus, which ren- 
ders spasm impossible for a time, and allows the 
remedies to be efficiently used. In all cases of 
corneal disease atteuded with intolerance of light 
the patient is to wear a large shade, or better, a pair 
of " goggles " over both eyes ; a little patch over one 
eye does not relieve photophobia. Many a child is 
kept within doors to the injury of its health who, 
with suitable protection, can go out daily without the 
least detriment to its eyes. • 

In chronic and relapsing cases, with photophobia 
and irritability, where other methods have had a fair 
trial, a seton gives the best results, whether or not 
there be much congestion of the eye. A double 
thread of thick silk is used, and at least an inch of 
skin included between the punctures, which are 
placed amongst the hair of the temple or behind the 
ear, that the resulting scar may be hidden ; it is to 
be moved daily, and if acting badly may be dressed 
with savin ointment. The seton should be worn at 
least six weeks. Severe inflammation, and even ab- 
scess, sometimes sets in a few days after the inser- 
tion of the thread, and in very rare cases severe 
secondary bleeding has occurred from a branch of 
the temporal artery. To avoid wounding the artery 
in inserting the seton in the temple, the skin is to be 
held well away from the head. 

Very severe recent phlyctenular cases are occa- 
sionally difficult to influence, and remain practically 
" blind " with spasm of the lids for weeks. There 
is seldom any risk, provided that we thoroughly 
examine the cornea at intervals of a few days, and 
they generally in the end recover well. OaJomel 
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duBted on tlie cornea sometunes helps more than any 
other local measure, and change of air, especiaUy to 
the seaside, frequently effects a more rapid cure than 
any plan. 

Cases for which the stimulating treatment is suit- 
able seldom need the eye to be bandaged, though, as 
mentioned, they often need a shade or goggles. 

The remaining methods of treatment—protective 
bandaging, atropine, eserine, hot fomentations, and 
operative measures — are reserved for the more 
serious forms of ulceration, the serpiginous ulcer, 
acute suppurating ulcers, abscesses, and generally 
for all ulcers with hypopyon, and ulcers which are 
deep and threaten to perforate. — The compress used 
for this purpose consists of a pad of cotton wool and 
a single turn of bandage, tied at the back of the head ; 
a piece of linen rag should be placed next the skin to 
prevent irritation by the wool ; such a compress is 
most grateful in the irritation caused by a corneal 
abrasion or after a foreign body has been removed 
(p. 139). — ^Atropine is to be used regularly from 
three to six times a day, on the ground that iritis, 
if not present, is very likely to occur ; it also soothes 
paio and diminishes congestion. — ^Hot fomentations 
are extremely valuable. I generally direct that the 
compress be removed every two hours, or some- 
times, every hour, and the lids fomented for fifteeo 
or twenty minutes with a belladonna lotion (one 
drachm of extract to the pint) made as hot as can be 
borne. If atropine be properly used, there is no actual 
need for the belladonna ; hot water or poppy-head 
fomentation is as good. Many cases of acute sup- 
purating ulcer, of serpiginous ulcer, and of abscess, 
auickly recover under this treatment, combined with 
tie administration of bark or quinine with ammonia 
and ether. Even a considerable hypopyon will often 
be quickly absorbed. 

But the ulceration may increase, or the hypopyon, 
it present, enlarge. If so the hypopyon is to be 



98 DISEASES OF THE COBKEA 

evacuated by an incision close to the margin of the 
cornea. Some surgeons prefer at the same time to 
make an iridectomy, but the effect of removal of iris 
upon the progress of the inflammation is doubtful. 
I incline to think that a paracentesis ^th a broad 
needle, repeated if the hypopyon reform in a few 
days, is all that is needed. Another method is to 
evacuate the aqueous by cutting across the whole 
width of the ulcer, and by opening the wound daily 
with a probe, to keep the cornea flaccid until healing 
is well established ; this method was intended by its 
author (Saemisch) especially for the serpiginous 
ulcers. In corneal abscess a similar incision is often 
made across the inflamed spot into the anterior 
chamber. — ^In these operations the hypopyon will 
usually escape through the incision, and after all 
of them the anterior chamber will leak for a longer 
or shorter time, according to the size of the incision. 
Probably iridectomy is often so beneficial because 
the incision is too large to close at once, and- 
I have several times seen the best results from a 
wound made as for iridectomy, but without the 
removal of any iris. When an acute ulcer without 
hypopyon is just about to perforate, puncture of its 
transparent protruding floor, with a needle, will aid 
the healing. 

It is well known that atropine does not suit all cases 
of suppurative inflammation and ulceration of the 
cornea, particularly if there be decided conjunctivitis 
with discharge. Eserine (F. 29) has come largely 
into use within the last few years for many cases 
of suppurative ulcer accompanied by much infiltra- 
tion, for which atropine was formerly employed. I 
have used it largely, but hitherto without being able 
to draw decided conclusions, either as to the cases in 
which it will be well borne, or as to its effect in 
favouring absorption. The almost universal custom 
of using hot applications to the lids renders it difficult 
to draw trustworthy conclusions as to the effect of 
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eserine. Antiseptic dressings are also being largely 
used; a 4 per cent, solution of boradc acid is the 
most suitable solution for the eye, whether for bath- 
ing or continuous application by a pad. 

I haye occasionally seen a good result from the 
use of cold evaporating lotions in irritable superficial 
ulcers, with much spasm of lids, which have resisted 
other treatment. 

CowicaZ cornea, — ^In this condition the central part 
of the cornea very slowly bulges forwards, forming a 
bluntly conical curve. The focal length of the affected 
port of the cornea is thereby shortened, and the eye 
becomes myopic, not owing to increase of its length 
but from increase of refractive power. The curvature, 
however, is not uniform, and hence irregular astigma- 
tism complicates the myopia. 

The disease, which is rare, occurs chiefly in young 
adults, especially women, and is often dated from 
some illness or failure of general health; and it 
appears to be due to defective nutrition of that part 
of the cornea which is furthest from the blood- 
vessels. In advanced cases the protrusion of the 
cornea is very evident, whether viewed from the 
front or from the side, but slight degrees are less 
earilj dirtinguished from ordinary myopic astigma- 
tism (see Irregular Astigmatism). In high degrees 
the apex of the cone often becomes nebulous. The 
disease may progress to a high degree, or stop before 
great damage has been done. Concave glasses alone 
are of little use, but in combination with a screen 
perforated by a narrow slit or small central hole, which 
allows the light to pass only through the centre, or 
through some one meridian, of the cornea, they are 
sometimes useful. In advanced cases operation is 
needed. {See Operations.) 
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B. Diffuse JceratUis, 

SypMUtie, interdiMal, pa/renchynuUotis, or " strumous ** 

keratitis. 

In this disease the cornea in its whole thickness 
nndei^oes a chronic inflammation, which shows no 
tendency either to the formation of pus or to ulcera- 
tion. After seyeral months the inflammatory pro- 
ducts are either wholly or in great part absorbed, 
and the transparency of the cornea restored in 
proportion. 

The changes in the cornea are usually preceded for 
a few days by some ciliary congestion and watermg. 
Then a faint cloudiness is seen in one or more large 
patches, and the surface, if carefully looked at, is 
found to be " steamy" (p. 86). These nebulous areas 
may lie in any part of the cornea. In from two to 
about four weeks the whole cornea has usually passed 
into a condition of white haziness with steamy sur- 
face, of which the term « ground gla«s" gives the 
best idea. Even now, however, careful inspection, 
especially by focal light, will show that the opacity is 
by no means uniform, that it shows many whiter 
spots or large denser "clouds" scattered among the 
general "mist;" in very severe cases the whole 
cornea is quite opaque and the iris hidden; but, 
as a rule, the iris and pupil can be seen, though very 
imperfectly (Fig. 42) . In many cases iritis takes place, 




Fio. 42.*-Iiiter8titial keratitis. 



and posterior synechieB are formed. — Blood-vessels 
derived from branches of the ciliary vessels (Fig. 20) 
are often formed in the layers of the cornea (Fig. 43) ; 
they are small but thickly set, and in patches ; 
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M they are oovered by a certain thiotneaB of hazy 
cornea, their bright acarlet is toned down to a dull 



Fia. 4S. — Thickening of cornea and formation of Teiuls in 
its layen in ijplulitic keratitis. SnbconjnnctivHl tiiBue 
thickened, x about 10 diameten. 

reddish- pink colour (" galmon patch" ot Hutchinson). 
The separate vessels are viaible only if minified 
(p. 3?), ■when we see that the trunks passing in 
from the border divide at acute angles into very 
nnmerouB twigs, lying close to each other and taking 
a nearly straight course towards the centre (Fig. 44). 




Fio. 44. — VeMels in intentitial keratitis. 
These salmon-patches are of no constant form, hut 
when small are often crescentic, and tend when large 
to the sector-shape. — In another type the vascularity 
begins as a narrow fringe of looped vessels which are 
continuous with the superficial loop-pleius of the 
corneal margin (Fig. 46, compare F^g' ^^ Ot and 
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gradually extend from above and below towards the 
centre. The vessels in these cases are more superficial, 
and the corneal tissue in which they lie is always 
swollen by infiltration. These cases are described 
as '* marginal JceratUia" by some authors (compare 
p. 90) ; nearly all the examples occur in syphilitic 
subjects, but I believe that some of the patients are 
at the same time strumous. A similar disease, 
ending in loss of the eye, sometimes from glaucoma, 
occurs now and then in elderly people. — In extreme 
cases of either type of vascular keratitis the vessels 
occupy the whole cornea except a small central island. 




Fia. 45. — Marginal vascular keratitis. 

The degree of congestion and the subjective sym- 
ptoms in syphilitic keratitis vary very much ; as a 
general rule there is but moderate photophobia and 
pain, but when the ciliary congestion is great these 
symptoms are sometimes very severe and protracted. 

The attack can be shortened and its severity 
lessened by treatment; but the disease is always 
slow, and from six to twelve months may be taken 
as a fair average for its duration from b^inning to 
end. Very bad cases with excessively dense opacity 
sometimes continue to improve for several years, and 
reach a very unexpected degree of sight. Perfect 
recovery of transparency is less common, even in 
moderate cases, than is sonietimes supposed, but th^ 
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sliglit degree of haziness which so often remains does 
not much affect the sight. The epithelium usually 
becomes smooth before the cornea becomes trans- 
parent ; but in severe cases irregularities of surface 
and straggling superficial vessels may remain and 
render the diagnosis difficult. 

Syphilitic keratitis is almost always symmetrical, 
though an interval of a few weeks commonly separates 
its onset in the two eyes ; rarely the interval is 
several months, or even longer. It generally occurs 
between about the ages of 6 and 15 ; sometimes as 
early as 2^ or 3 years, and very rarely as late as 
35. When it occurs at a very early age the attack 
is generally mild. Belapses of greater or less 
severity are common. Not only does iritis occur 
with tolerable frequency, but we occasionally meet 
with deep-seated inflammation in the ciliary region, 
giving rise either to secondary glaucoma, or to 
ertretching and elongation of the globe in the ciliary 
zone, or to softening and shrinking of the eyeball.* 
Dots of opacity may sometimes be seen on the lower 
part of tiie back of the cornea before the cornea 
itself is much altered (p. 105) ; sometimes, too, the 
interstitial exudation is much more dense at the 
lower part of the cornea than elsewhere. Syphilitic 
keratitis in strumous children often presents more 
irritability and photophobia, and more conjunctival 
congestion, than in others ; but it is very seldom that 
ulceration occurs, and although in the worst cases 
the cornea becomes softened and yellowish, and for a 
time seems likely to give way, actual perforation and 
staphylomatous bulging are amongst the rarest events. 
Pannus from granular disease may coexist with 
syphilitic keratitis. 

Treatment— A long but mild course of mercury 
exerts an undoubtedly good effect. It is customary 

* Patches of atrophy after choroiditis are often found aftf*r 
the oorneiB have cleared. Probably in most of these the actire 
choroiditis cook place long before the keratitis set in* 
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to giye iodide of potassium also, and it probably has 
some influence. If, as is often the case, the patients 
are yerj ansBmic, iron, or the syrup of the iodide of 
iron, is sometimes more useful than iodide of potas- 
sium as an adjunct to the mercury. Locally the use 
of atropine is advisable as a routine practice until 
the disease has reached its height, on the ground 
that iritis may be present. In cases attended by 
severe and prolonged photophobia and ciliary con- 
gestion setons in the temples sometimes g^ve relief. 
In similar cases iridectomy is sometimes followed by 
rapid improvement ; but the cases in which this opera- 
tion is needed or justifiable are not numerous. When 
all inflammatory symptoms have subsided, the local 
use of yellow ointment or calomel (F. 9 and 10). 
appears to aid the absorption of the residual opacity. 
The form of keratitis above described is caused by 
inherited syphilis. In a few very rare cases it has 
been seen as the result of secondary acquired syphilis. 
Other cases of diffuse keratitis occur in which syphilis 
has no share, but they are seldom symmetrioEd, nor 
do they occur early in life. That diffuse chronic 
keratitis affecting both eyes of children and ado- 
lescents is, when well characterised, almost invariably 
the result of hereditary syphilis is proved by abun- 
dant evidence. A large proportion of its subjects 
show some of the other signs of hereditary syphilis 
in the teeth, skin, ears (deafness), physiognomy, 
mouth, or bones. When the patients themselves 
show no such signs a history of infantile syphilis in 
the patient or in some brothers or sisters, or of ac- 
quired syphilis in one or other parent may often be 
obtained.* That this keratitis stands in no causal 
relation to struma is clear, because the ordinary signs 

* I have found other personal evidence of inherited ayphilis 
in 64 per cent, of my cases of interstitial keratitis, and evidence 
from the family history in 14 per cent, more ; total 68 per cent. ; 
and in most of the remaining 82 per cent, there have been 
strong reasons to suspect syphilis. 
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of strama are not found oftener in its yictims than 
in other children, because persons who are decidedly 
strumous do not suffer from this keratitis more often 
than others, and because the forms of eye-disease 
which are universaUy recognised as "strumous" 
(ophthalmia tarsi, phlyctenular disease, and relapsing 
ulcers of cornea) yery seldom accompany this diffuse 
keratitis. 

Other forma of Keratin. 

Inflammation of the cornea forms a more or less 
conspicuous feature in several diseases where the 
primary or principal seat of mischief is in some other 
part of the eye. It is important for purposes of 
diagnosis to compare these secondary or complicating 
forms of keroMUs with the primary diseases of the 
cornea already described. 

In cases of iritis the lower half of the cornea often 
becomes steamy, and its tissue more or less hazy. In 
some cases a number of small separate opaque dots 
are seen on the posterior elastic lamina (Descemet's 
membrane), often so minute as to need a hand-lens 
for their detection (p. 87). In other cases a few large 
dots only are present, or a mixture of large and small. 
They are sharply defined, the large ones looking 
very like minute drops of cold gravy-fat, the smallest 
like grains of grey sand; in cases of long stand- 
ing tiiey may be either very white or highly pig- 
mented. They are generally arranged in a triangle, 
with its apex towards the centre and its base at the 
lower margin of the cornea, and the smallest dots are 
commonly nearest the centre (Fig. 46), but in some 
cases (sympathetic ophthalmitis especially) the dots 
are scattered over the whole area. They are of course 
difficult to detect in proportion as the corneal tissue 
itself has lost its transparency. 

The term keratitis punctata is used to express this 
accumulation of dots on the back of the cornea, and 
by some authors is made to include also small spots 
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with hazy outUnes, which lie in the oomea proper, 
and are Bometimes seen in similar cases. Keratitis 




Fig-. 46. — Keratitis panctata. 

punctata is, almost without exception, secondary to 
some disease of the cornea, iris, or choroid and 
vitreous. But a few cases are seen, chiefly in young 
adults, where the corneal dots form the principal if 
not the sole yisible change ; the number of these cases 
diminishes, however, in proportion to the care with 
which other lesions are sought (p. 124). 

It is now and then difficult to say whether the 
iritis or keratitis in a mixed case has been the initial 
change ; but when this doubt arises the cornea has 
generally been the starting-point ; and with care we 
are seldom at a loss to decide whether the case is 
one of syphilitic keratitis with iritis, or of sclerotitis 
with corneal mischief and iritis, or of primary iritis 
with an unusual degree of corneal haze. {See Ciliary 
region and Iritis.) 

Slight loss of transparency of the cornea occurs in 
most cases of glaucoma. The earliest change is a 
fine uniform steaminess of the epithelium. In very 
severe acute cases the cornea becomes hazy through- 
out, though not in a high degree. The same haze 
occurs in chronic cases of long standing with great 
increase of tension, but the epithelial " steaminess " 
often then gives place to a coarser ^' pitting," with 
little depressions and elevations (vesicles), especially 
on the part which is uncovered by the lids. 

A peculiar and rare form of corneal disease, seen 
in elderly or prematurely senile i>ecsons, is the trans' 
verse eahareom JUm, an elongated patch of light 
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grey opacity, lookiof; when magnified like very fiae 
aand, placed beneath tbe epithelium and running 
almost horizontally acroBB the cornea. It oonaiBta of 
minute crystals, cliiefly calcareous. 

Areut semiu is caased by fatty degeneration of 
the corneal tisrae jaat within its margin (Fig. 46). 



FiO. 47. — Area* senilii. (Caatos.) 
It generally begins beneath the upper lid, and next 
appears benea'Ui the lower, forming two narrow, 
wMte or yellowish cresoents, the horns of which 
finally meet at the sides of the cornea ; it always 
begins, and remains most intense, on a line slightly 
within the sclero-comeal junction, and the degenera- 
tion is moat marked in the superficial layers of the 
cornea beneath the anterior elastic lamina ; in other 
words, the change is greatest at the part moat in- 
fluenced by the margmal blood-vessel a. It is not 
found to interfere with the union of a wound carried 
through it, though the tissue of the arcua is often 
very tough and hard. Kevertheless, its occurrence 
chiefly at an advanced age, and its frequent co-exist- 
ence with fatty degeneration, both in distant parts 
and in the blood-vessels and muscles of the eyeball, 
mark it as a truly senile change. 

Less regular forma of arcua are seen as the result 
of prolonged or relapsing inflammations near the 
corneal border, whether ulcerative or not. It is 
generaUy easy to distinguish such an arcua, because 
the opacity is denser, more patchy, and its outlines 
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less regular than in the primary form ; when arcus is 
seen imusnallj early in life it is genemllj of this 
inflammatory kind, for simple arcus is comparatively 
rare below forty. 

Opacity of a very characteristic kind is likely 
to follow the use of a lotion containing lead when 
the surface of the cornea is abraded. An insoluble, 
densely opaque and yery white film of lead salts is 
precipitated on the ulcerated surface, and adheres 
very firmly to it. Such an opacity when once seen 
can scarcely be mistaken ; it is sharply defined, and 
looks like white paint. If precipitated on a deep 
and much inflamed ulcer, the film of tissue to which 
it adheres is often thrown off, but when thei:e is only 
a superficial abrasion or ulcer, the lead adheres very 
firmly, and can only be scraped ofE imperfectly. But 
even in these cases the layer is probably after a time 
thrown ofE or worn off, if we may judge by the fact 
that nearly all the lead opacities which come under 
notice are comparatively new. The practical lesson is, 
never to use a lead lotion for the eye when there is any 
suspicion that the corneal surface is broken. Pow- 
dered acetate of lead rubbed into the conjunctiva (a 
treatment sometimes used for granular lids), is, I 
believe, not attended by risk of corneal opacity, even 
though there be ulceration ; the lead is precipitated 
at once, and adheres for weeks to the surface of the 
granular conjunctiva, any superfluous salt being 
washed away with water immediately after the pow- 
der has been applied. 

The prolonged use of nitrate of silvery whether in 
a weak or strong form, is sometimes followed by a 
dull (brownish-green) permanent discoloration of the 
conjunctiva, and even the cornea may become slightly 
stained. 
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DISBASES 07 THE IBIS. 

Iritis, 

Inflammation of the iris may be caused bj certain 
specific blood diseases, especially syphilis; or may 
be the expression of a tendency to relapses of inflam- 
mation in certain tissues under the influence largely 
of climate and weather — rheumatic iritis ; it often 
occurs in the course of ulcers, and of wounds and 
other injuries, of the cornea ; also with diffuse kera- 
titis and sclerotitis ; iritis forms a very important 
part of the grave and peculiar disease known as 
sympathetic ophthalmitis. 

Acute iritis, from whatever cause, is shown by a 
change in the colour of the iris, by indistinctness or 
" muddiness " of its texture, by diminution of its mo- 
bility, and by the existence of adhesions (posterior 
synechiai) between its posterior (uveal) surface and the 
capside of the lens ; there is, besides, in most cases, a 
dulness of the whole iris and pupil, caused partly by 
slight corneal changes (p. 106), partly by muddiness of 
the aqueous humour. The eyeball is congested and 
sight is almost always defective. There may or may 
not be pain, photophobia, and lacrimation. 

The congestion is often nearly confined to a zone of 
about one twelfth or one eighth of an inch wide, which 
surrounds the cornea, its colour being pink (not raw 
red), the vessels small, radiating, and nearly straight, 
and lying beneath the conjunctiva (dlia/ry or drcum" 
corneal congestion). These are the episcleral branches 
of the anterior ciliary arteries (p. 27). Quite the same 
congestion is seen in many other conditions, e. g, cor- 
neal ulceration (p. 87) ; whilst on the other hand, 
in some cases of iritis, the superficial (conjunctival) 
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vessels are congested also, especiallj in tlieir anterior 
divisions, whicli are chiefly offshoots of the ciliary 
system (Fig. 20). We therefore never diagnose 
iritis from the character of the congestion alone ; but 
iritis being proved by the other symptoms, the kind 
and degree of congestion help ns to judge of its 
severity. 

The altered colour of the iris is explained by its 
congestion, and by the effusion of Ivmph and serum 
into its subBtance ; a blue or grey iris Wmes greenish, 
whilst a rich brown one is but little changed. The 
inflammatory swelling of the iris also accounts both 
for the blurring (muddiness) of its beautifully reti- 
culated structure, and for the sluggishness of move- 
ment, indicating stiffness of its tissue, noticed in the 
early period. After a few days lymph is thrown out 
at one or more spots on its posterior surface, and still 
further hampers its. movements by adhering to the 
lens-capsule ; and most cases do not come to notice 
till some such synechisB have formed. The quantity 
of solid exudation, whether on the hinder sudace, or 
into the structure, of the iris, varies much ; it is 
usually greatest in syphilitic iritis, when distinct 
nodules of pink or yellowish colour are sometimes 
seen projecting from the front surface. In rare cases 
pus is thrown out by the iris into the aqueous, and 
sinking down, forms a hypopyon. Firm adhesions to 
the lens-capsule may be present without much evi- 
dence of exudation into the structure of the iris. 
These exudative changes are most abundant at the 
inner ring of the iris, where its capillary vessels are 
far the most numerous (Fig. 48). 

Apparent discoloration of the iris is also due, in 
part, to suspension in the aqueous humour of pus or 
blood-corpuscles, either of which may form a dis- 
tinct deposit at the lowest part of the anterior cham- 
ber (hypopyon, hyphsema). Sometimes the slightly 
turbid fluid coagulates into a gelatinous mass, whick 
almost Alls the chamber (" spongy exudation "). 



Tlie tension of the eyelxtll ia often a little inoreaaed 
in acnte iritis ; larel^ it is considerably diminished, 



Fid. 48. — VeHeUof brnnan irii aitifteUllj iqjectcd; cspUIariet 
DiMt nnnmoni at papiUaiy Ixtrder, and next at ciliaty border. 

and in snch cues there are generally other peou- 
liarities. 

The o<mdition of the piii>il alone it diagnostic in 
all except very mild or indpent cases of iritis. It 
is slnggish or quite inactire, and not quite round; it 
is also rather smaller than its fellow (supposing the 
iritis to be one-sided), because the surface of the iris 
is increased (and the pnpil, therefore, encroached 
on) wheoerer its Tesaels are distended (p. 29). Atro- 
pine causes it to dilate between the synecluEe. These 
synecbiffl, being fixed, appear as angular projections 
when the iris on each side of them ^is retracted. If 
there he onlj one adhesion it will merely notch the 
papil at one spot ; if the adhesions be numerons the 
pnpU will be crenated or irr^^olar (Fig. 49). It the 



whole pupillary nng, or stiU more, if the entire poa- 
terior sur&ce of the iris, be adherent, scarcely any 



dilatation irill be effected : the former condition is 
called annular or circular STnecbiEe, and its result is 
" exchiMon " of ihe jwpil ; the latter is known as 
total posterior synechia. If the synechiee are new and 
the lymph soft the repeated use of atropine will 
cause them to give way, and the pupil will become 
round, but even then some of the uveal pigment, 
which is easily separable from the posterior surface 
of the iris, will oft«n remain behind, glued to the 
lens-capsule by a little lymph (Tig. 50) ; and the 
presence of one or more such spots of brown pig- 
ment on the capsule is always conclusiTe proof of 
present or of past iritis. The pupillary area itself is 
often blurred or even quite obscured by gr^iah or 



it seat of former iriUt 



Slowish lymph, which spreads over it from the iris. 
e iris may be inflamed without any lymph being 
effased from its hinder surface, and then the pupil, 
though slu^sh, acting imperfectly to atropme, 
and never dilating widely, wiU present no posterior 
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synecliisB nor any adhesion of pigmenji'-spots to the 
lens, but it will always be discoloured (serous iritis) ; 
iritis of this kind often occurs with ulceration of the 
cornea^ When exudation into the pupil becomes 
oi^nised a dense white membrane, or a delicate 
film, often however presenting one or more little 
dear holes, is formed oyer the pupil {*' oeelusum*' 
of thej^pil). 

Pain referred to the eyeball and to the parts sup- 
plied by the first, and sometimes by the second, divi- 
sion of the fifth nerve is a common accompaniment of 
iritis, especially in the early period of the attack. It 
is a very variable symptom, and gives no clue to the 
amount of structural change going on in the parts, 
beiog sometimes quite an insignificant feature in a 
case where much lymph is thrown out. The pain is 
seldom constant, but comes on at intervals, is often 
worst at night, and is described as shooting, throb- 
bing, or aching. Jt is commonly referred to the 
temple or forehead, as well as to the eyeball, but 
-sometimes to the side of the nose and to the upper 
teoth. Photophobia and watering are generally pro- 
portionate to the pain. 

The duration of acute iritis varies from a few days 
when mild to many weeks when severe. The defect 
of sight is proportionate to the haziness of the cornea, 
aqueous, and pupillary space, but in some cases is in- 
creased by changes in the vitreous. In some cases, 
iritis sets in very gradually, causing no marked con- 
gestion or pain, but slowly giving rise to the forma- 
tion of tough adhesions, and often to the growth of 
a thin membrane over the pupillary area ; in some 
of these the iris becomes thickened and tough, and 
its large vessels undergo much dilatation, and in 
others keratitis punctata occurs (see Oyclitis, p. 124 ; 
Diseases of Oomea, p. 105 ; and Sympathetic Oph- 
thalmitis, p. 128). 

BesuUa of vritia. — Such of the results as are per- 
manent need ^ separate notice. Beference has been 

o 
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made to the adhesions, which are often permanent, 
and to the spots of uveal pigment on the lens-capsule, 
which are always so. Either of these conditions tells 
a tale of past iritis which is often a valuable aid to 
diagnosis. A blue iris which has undergone inflam- 
mation may remain permanently greenish. 

When the pupil is " excluded " or " occluded," the 
remainder of the iris being free, fluid collects in the 
posterior aqueous chamber, and by bulging the iris 
forwards, and diminishing the depth of the anterior 
chamber, except at its centre, gives the pupil a funnel- 
shape ; if such bulging be partial, or be divided by 
bands of tough membrane, the iris looks cystic. 
Secondary gXaucoma is likely to follow, and the tension 
of the globe should, therefore, be carefully noted when- 
ever this bulging is present. " Total posterior syne- 
chia" always shows a severe though often a chronic 
iritis ; it often signifies deep-seated disease, and is often 
followed by opacity of the lens (secondary cataract). 
Belapses of iritis are believed to be induced by the 
presence of synechiee, even when there is no protru- 
sion of the iris by fluid ; but their influence in this 
direction has probably been much overrated. 

The following are the most important points as to 
the causes of iritis, and the chief clinical difEerences 
between the several forms. 

Constitutional causes. — Syphilis. — • The iritis is 
acute; it shows a great tendency to effusion of 
lymph and formation of vascular nodules (plastic 
iritis), and the nodules, when very large, may even 
suppurate; it is very often symmetrical.* But 
asymmetry and absence of lymph-nodules, are 
common. It occurs only in secondary syphilis 
(either acquired or inherited), and seldom relapses. 
It is to be carefully distinguished from the iritis 
which often complicates syphilitic keratitis (p. 100). 

Rheumatism is the cause of most cases of relapsing 
unsymmetrical iritis ; there is but little tendency to 

* In two thirds of the cases. 
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effosion of lymph, and nodules are never formed, but 
there is occasionally fluid hypopyon (pp. 93 and 110); 
the congestion and pain are often more severe than 
in syphHitic iritis. A single attack is rarely symme- 
trical, though both eyes commonly suffer by turns. 
It relapses at intervals of months or years. Even 
repeated attacks sometimes result in but little 
d^nage to sight. Oout is apparently a cause of 
some cases of both acute and insidious chronic iritis. 
It is perhaps doubtful whether the gout or the 
chronic rheumatism from which the same patients 
sometimes suffer is the cause of the iritis. In its 
tendency to relapse and to affect only one eye at a 
time gouty resembles rheumatic iritis. The children 
of gouty parents are occasionally liable to a verv 
insidious and destructive form of chronic iritis, with 
disease of the vitreous, keratitis punctata and glau* 
coma (p. 125) {see also Chapter " Etiology "). 

Chronic vritU (jplastie iridO'cJwroiditia, see also p. 
124). — ^In a few cases symmetrical iritis, of a chronic, 
progressive and destructive character, is compli- 
cated with choroiditis, disease of vitreous and 
secondary cataract. These cases, for which it is at 
present impossible to assign any cause either general 
or local, are chiefly seen in young adults, and, I 
think, oftenest in women. 

Sympathetic iritis, — See Sympathetic Ophthalmitis. 

Local causes, — Injtmes. — ^Perforating wounds of 
the eyeball, particularly if irregular, contused, and 
complicated with wound of the lens are often fol- 
lowed by iritis. Perforating wounds are more likely 
to be followed by iritis in old than in young persons. 
If the corneal wound suppurate or become much 
infiltrated the iritis is likely to be suppurative, and 
the inflammation to spread to the deeper structures 
and cause destructive panophthalmitis. Iritis may 
follow a woimd of the lens-capsule without wound 
of the iris, and with only a mere puncture of the 
cornea. Examples of traumatic iritis from these 
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several causes are seen after the various operations for 
cataract. The iritis (or more correctly irido-cjclitis) 
following extraction of senile cataract is often pro- 
longed, attended by chemosis, much congestion, and 
the formation of tough membrane behind the iris 
(eee "Cataract"). — Iritis may also follow superficial 
wounds and abrasions of the cornea, or direct blows 
on the eye ; but it is of great importance whenever 
the question of injury comes in, to ascertain whether 
or not there has been a perforating wound. Iritis 
often accompanies ulcers and other inflammations of 
the cornea especially when deep, or complicated with 
hypopyon, or occurring in elderly persons. Iritis 
may oe secondary to deep-seated disease or tumour 
in the eye. 

Treatinent — (1.) In every case where iritis is pre- 
sent atropine is to be used often and continuously, 
in order to break down adhesions which have formed, 
And to allow any lymph subsequently formed to be 
thrown out beyond the area of the ordinary pupil. 
A strong solution (four grains of sulphate of atro- 
pine to one ounce of distilled water) is to be dropped 
into the conjunctival sac every hour in the early 
period. In many cases the synechisB are, when first 
seen, already so tough that the atropine has no effect 
on them; but even then it may still prevent new 
ones forming on the same circle. Moreover, the 
pupil when kept widely dilated is less likely to be 
covered over by lymph or organised membrane from 
the iris than if contracted. Atropine also diminishes 
congestion and greatly relieves pain in iritis. 

(2.) If there be severe pain with much congestion, 
three oi* four leeches should be applied to the 
temple, to the malar eminence, or to the side of the 
nose. They may be repeated daily, in the same or 
smaller numbers, with advantage for several days, if 
necessary ; or after one leeching repeated blistering 
may be substituted. Some surgeons use opiates 
instead of, or in addition to, leeches. Leeches occa- 
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sionally increase the pain. — Severe pain in iritis can 
nearly always be quickly relieved by artificial heat ; 
either fomentations or dry heat, as hot as can be 
borne, to the eyelids. To apply dry heat, take a 
bunch of cotton wool the size of two fists, hold it to 
the fire, or against a tin pot full of boiling water, 
till quite hot, and apply it to the lids ; have another 
piece ready and change as soon as the first gets 
cool ; continue this for twenty minutes or more, and 
repeat it several times a day.* Paracentesis of the 
anterior chamber should be resorted to in severe 
iritis if the aqueous tumour remain turbid after a 
few days of other treatment ; the wound is to be re- 
opened daily until there is marked improvement. 

(3.) Best of the eyes is very important. Many a 
case is lengthened out and many a relapse after 
partial cure is brought on by the patient continuing 
at, or returning too soon to, work. It is not in most 
cases necessary to remain in a perfectly dark room ; 
to wear a shade in a room with the blinds down 
is generally enough, provided that no attempt be 
made to use the eyes. Work should not be re- 
sumed till at least a week after all congestion has 
gone o£E. 

(4.) Gold draughts of air on the eye and all causes 
of " catching cold " are to be very ca-refully avoided, 
by keeping the eye warmly tied up with a large pad 
of cotton wool. 

(5.) The cause of the disease is to be treated, and 
into this careful inquiry should always be made. If 
the iritis be syphilitic, treatment for secondary sy- 
philis is proper, mercury being given to very slight 
salivation for several months^ even though all the 
active eye symptoms quickly pass off. The rheu- 
matic and gouty varieties are less definitely under 
the influence of internal remedies ; iodide of potas- 

* I owe my knowledfj^e of the great value of dry heat, lo 
applied, to Mr Liebreich. 
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Slum, alkalies, and colcliicum oertainlj appear to 
exert a good effect in some cases ; when the pain is 
seyere tincture of aconite is sometimes markedly 
useful ; mercury is seldom needed, but in protracted 
and severe cases it may sometimes be used with 
advantage. It is sometimes advisable to combine 
quinine with the mercury in syphilis, or to give it in 
addition to other remedies in rheumatic cases. 

(6.) As a rule no stimulants are to be allowed, and 
the bowels should be kept well open. 

(7.) Iridectomy is needed for cases of severe iritis 
where judicious local and internal treatment have 
been carefully tried for some weeks without marked 
relief to the inflammatory symptoms, and whether or 
not there be increased tension. It is chiefly in cases of 
constitutional origin, either syphilitic or rheumatic, 
and in the iritis accompanying ulcers of the cornea, 
that it is necessary. It is not applicable to sym- 
pathetic iritis, nor to iritis after cataract extraction. 
—In reference to iridectomy it is to be borne in 
mind that unless necessary it is injurious, by pro- 
ducing an enlarged and irregular pupil through 
which, owing to spherical aberration, the patient will 
often not see so well as through the natural pupil, 
even though this be partially obstructed. The effect 
of the operation in staying and abating the inflam- 
mation is very marked in some cases, but in order to 
be sure that the effect is due to the operation we 
must have first tried fairly the other means of cure. 
Indeed, in regard to all methods of local treatment 
we must bear in mind that acute iritis occurs in all 
degrees of severity, and that the mildest cases often 
need only atropine and rest. 

Trawniatic iritis, in a very early stage, is best com- 
bated by continuous cold applied by means of pieces 
of lint wetted in iced water or on a block of ice, and 
laid upon the lids ; and by leeches. Cold ia not to he 
vsed to an/y other form of irUis. 

Congenital irid^emia (absence of iris) is occasionally 
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seen, and is often associated with other congenital 
defects of the eye. 

ColohofMi of ihe iris (congenital cleft in the iris) 
gives the effect of a yery regularly made iridectomy. 
It is always downwards or slightly down-in, and 
usually, but not always, symmetrical. There are 
many varieties in degree, and sometimes there is 
nothing more than a sort of line or seam in the iris. 
It often occurs without coloboma of the choroid. 

Persistent remains of the pupiUary membrane have 
sometimes to be distinguished from iritic adhesions. 
They occur in the form of thin shreds or loops of 
tissue, in colour resembling the iris, to the anterior 
surface of which, close to its pupillary border, they 
are attached. They are longer and slenderer than 
posterior synechiee, and are not attached to the lens- 
capsule.* In one remarkable instance I saw well- 
marked remains of this membrane complicated with 
equally unequivocal iritic adhesions in a case of acute 
iritis in a man. 

* When remains of pupillary membrane are complicated with 
old iritic adhesions in children, there has probably been intra- 
nterine iritis. 
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CHAPTBE IX 

DISEASES OF THE CILIABY BBGION. 

This chapter is intended to include cases in which 
the ciliary body itself, or the corresponding part of 
the sclerotic, or the episcleral tissue, is the sole seat, 
or at least the headquarters, of inflammation. The 
abundance of vessels and nerves in the ciliary body, 
and the importance of its nutritive relations to the 
surrounding parts prepare us to find that many of the 
morbid processes of the ciliary region show a strong 
tendency to spread, according to their precise position 
and depth, to the cornea, iris, or vitreous, and by 
influencing the nutrition of the lens to cause secon- 
dary cataract. Although alike on pathological and 
clinical grounds it is necessary to subdivide the class 
into groups, we may observe that in some of their 
more obvious and important characters all the dis- 
eases of this part show a general agreement; thus all 
of them are protracted and liable to relapse, and in 
all there is a marked tendency to patchiness, the mor- 
bid process being most intense in certain spots of the 
ciliary zone, or even occurring in quite discrete patches. 
It is convenient to make three principal clinical 
groups, the differences between which are accounted 
for to a great extent by the depth of the tissue chiefly 
implicated. The most superficial may be taken first. 

(1.) Ejpiacleritia (more correctly Sclerotitis) is the 
name given to one or more large patches of conges- 
tion, with some elevation of the conjunctiva from 
thickening of the subjacent tissues, in the ciliary 
region. The congestion generally affects the con- 
junctival as well as the deeper vessels, and the yel- 
lowish colour of the exudation tones the bright blood- 
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red down to a more or less rusty tinge, which is espe- 
cially striking at the centre of the patch, where the 
thickening is greatest. The hitter varies in amount, 
bat seldom causes more than a low, widely spread 
9iound of swelling. 

Episcleritis is a rather rare disease. It occurs 
chiefly on the exposed parts of the ciliary region, and 
especially near the outer canthus, but the patches 
may occur at any part of the circle ; and exceptionally 
the inflammation is diffused over a much wider area 
than the ciliary zone, extending back out of view. 
The iris is often a little discoloured and the pupil 
sluggish, but actual iritis is rare. There is often 
much aching pain. The disease is subacute, reaching 
its acme in not less than two or three weeks, and 
requiring a much longer time before absorption 
is complete. Fresh patches are apt to spring up 
while old ones are declining, and so the disease may 
last for months ; indeed, relapses sooner or later (in 
fresh spots) are the rule. It usually affects only one 
eye at a time, but both often suffer sooner or later. 
After the congestion and thickening haye disappeared 
a patch of the imderlying sclerotic, of rather smaller 
size, is generally seen to be dusky as if stained ; it 
is doubtful whether such patches represent thinning 
of the sclerotic from atrophy, or only staining; 
it is but seldom that they show any tendency to 
bulge as if thinned. 

In rare cases the exudation is much more abundant, 
and a large hemispherical swelling is formed, which 
may even contain pus ; such cases pass by gradations 
into conjunctival phlyctenulsB, and are generally seen 
in children (compare p. 91). 

Episcleritis is seldom seen except in adults, and is 
commoner in men than women. It is commonest on 
the exposed parts of the globe, and enquiry often 
shows that the sufferer is, either from occupation 
or temperament, particularly liable to be affected 
by exposure to cold or by changes of temperature ; 
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some are decidedly rheumatic. Similar patches, but 
of a brownish, rather translucent appearance, are 
occasionally caused by tertiary syphilis, acquired or 
inherited (" gmnmatous sclerotitis "). 

In the treatment, protection by a warm bandagOi 
rest, the yellow ointment, the use of repeated bhs- 
ters, and local stimulation of the swelling, are gene- 
rally the most efficacious. Atropine is very useful 
in allaying pain. Internal remedies seldom seem to 
exert much influence, except in syphilitic cases. 

Lately systematic kneading of the eye through the 
closed Hds (massage), and also scraping away the 
exudation with a sharp spoon, after turning back the 
conjunctiva, have been highly spoken of, and are cer- 
tainly worth trial. 

(2.) Sclero-Jceratitis and sclero-iritia ("scrofulous 
sclerotitis," " anterior choroiditis '*). — A more 
deeply-seated, very persistent, or relapsing subacute 
inflammation, characterised by congestion of a violet 
tinge (deep scleral congestion, p. 27, 2), being 
abruptly limited to the ciliary zone, and affecting 
some parts of the zone more than others (tendency to 
patchiness). Early in the case there is a slight de- 
gree of bidging of the afEected part, due partly to 
thickening ; whilst patches of cloudy opacity, which 
may or may not tdcerate, appear in the cornea close 
to its margin. Later on iritis generally occurs. Pain 
and photophobia are often severe. After a varying 
interval, always weeks, more often months, the sym- 
ptoms recede. At the focus of greatest congestion^ 
or it may be around the entire zone, the sclerotic is 
left of a dusky colour, sometimes interspersed with 
little yello\(ish patches, and permanent haziness of the 
most affected parts of the cornea remains. The disease 
is almost certain to relapse sooner or later ; or a suc- 
cession of fresh inflammatory foci follow each other 
without any intervals of real recovery, the whole pro- 
cess extending over many months. After each attack 
more haze of cornea and fresh iritic adhesions are 
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left. Tbe sclerotic, in bad cases of some years' stand- 
ing, l>econieB much stained, and bulges very otonsider- 
ably (ciliary or anterior staphyloma), and the cornea 
becomes botb opaque and altered in curre ; the eye 
is then useless, though but seldom liable to further 
active symptoms. 

The chara-cteristic appearance of an eye which has 
been moderately affected is the dusky colour of the 
sclerotic aud the irregular patchy opacity of the cornea 
(Pig. 51), the opacities being often continuous 
with the sclerotic. The disease does not occur in 
children, nor does it begin late in life ; most of the 



Fis. 51. — Relapting Solero-kenititiB (from nature). 

patients are young or middle-aged adults, and, unlike 
the former variety, most are women. It is not asso- 
ciated with any special diathesis or dyscrasia, but 
generally go^ along with a feeble circulation and 
liability to "catch cold;" in some cases there is a 
definite family history of scrofula or of phthisis. 
Predisposed persons are more likely to suffer in cold 
weather, or after change to a colder or damper climate, 
or after any cause of exhaustion, such as suckling. 

Treatment is at best bat palliative. Local stimula- 
tion by yellow ointment or calomel is very useful in 
some cases, particularly those which verge towards 
the phlyctenular type. In the early stages, especially 
when tiie congestion is very violet and altogether 
subconjunctival atropine often gives relief, and it is, 
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of course, useful for the iritis. Eepeated blistering 
is also to be tried, though not all cases are benefited 
bj it. I have not seen much benefit from setons. 
Warm, dry applications to the lids are, as a rule, 
better than cold. Mercuiy, in small and long-con- 
tinued doses, is certainly valuable when the patient 
is not ausBmic and feeble, but it is to be combined 
with cod-liver oil and iron. Protection from cold and 
bright light by " goggles" is a yery important measure, 
both during the attacks and in the intervals between 
them. There is no rule as to symmetry ; both eyes 
often suffer sooner or later, but sometimes one escapes 
whilst the other is attacked repeatedly. Transition 
forms occur between this disease and episcleritis. 

(3.) CyclUis with disease of vitreous and keratitis 
punctata (chronic serous irido-choroiditis). — ^A small 
but important series of cases, in which, there is con- 
gestion like that attending mild iritis, and dulness 
of sight, but usually with no pain or photophobia. 
Flocculi are found in the anterior part of the vitreous, 
or numerous small dots of deposit are seen on the 
posterior surface of the cornea (keratitis punctata 
Fig. 46); the anterior chamber is of ten too deep, and 
insidious iritis usually follows. Patches of recent 
choroiditis (p. ) are often to be seen at the fundus. 
Persistence and liability to relapse are features as 
marked here as in the other members of the cyclitic 
group. The final condition turns very much on the ex- 
tent of the iritic adhesions, for when the synechiseare 
numerous and tough, and the iris is much altered in 
structure, secondary glaucoma may arise (p. 114) or 
the pupil be blocked by iritic membrane. When seen 
quite early such a case will probably be diagnosed as 
'* serous iritis " or as *^ ciliary congestion," unless care- 
fully examined, for the pupil is generally free in all 
parts, or shows, at most, one or two adhesions when 
atropine is used ; glaucomatous symptoms, however, 
sometimes develop early in the disease, before iritic 
adhesions have formed. In a few cases the punctate 
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deposits on the back of the cornea constitute almost 
the only objectiye change (simple keratitis punctata), 
but these are very rare (p. 106) (compare Chronic 
Iritis, p. 115). 

The cases occur always in adolescents or young 
adults, and the disease is always sooner or later sym- 
metrical. Many mild cases recover perfectly, and in 
others a good result is finally achieved. In respect 
to cause, there is strong reason to believe that many 
of these cases are the result of gout in a previous 
generation, the patient himself never having had the 
disease (Hutchinson) . The disease seems often to be 
excited in predisposed persons by prolonged overwork 
or anxiety, combined withunderf ceding, or, what comes 
to the same thing, defective assimilation ; the patients 
often describe themselves as, or are obviously, delicate. 
On the other hand, in some of the worst cases, leading 
to secondary cataract and ultimately to shrinking of the 
eyes (see Chronic Iritis, p. 115), the patient appears 
to be, from first to last, in good health, and free from 
any ascertainable morbid diathesis. 

In the treatment prolonged use of atropine and 
rest of the eyes are the most important local measures. 
In certain cases iridectomy is necessary. Small doses 
of iodide of potassium and mercury appear to be useful 
in the earlier stages, given with proper precautions, 
and accompanied by iron, cod-liver oil, and sometimes 
quinine or bitters. Change of climate would probably 
often be beneficial. In the worst cases, where the 
changes are very like those resulting from sympathetic 
ophthalmitis, no treatment seems to have any effect. 

Cases of acute inflammation are occasionally seen in 
which most of the symptoms resemble those of acute 
iritis, but with the iris so little affected that it is evi- 
dently not the headquarters of the morbid action. 
The tension may be much reduced, whilst repeated 
and rapid variations, both in sight and objective 
symptoms, occur. The term '^ idiopathie phthisis hnJhi " 
has been applied to some of these. . Again, some 
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cases of syphilitic inflammation, wbicli arid classed as 
syphilitic ** iritis," might more correctly be called 
''cyclitis." In some cases of heredito-syphilitic 
keratitis there is much cyclitic complication (p. 103), 
and these are always difficult to treat. 

Plastic or, more rarely, purulent inflammation of 
the ciliary body, following injury, is the usual start- 
ing-point of the changes which set up sympathetic 
inflammation of the fellow eye ; and the changes in 
the sympathising eye generally begin also in the 
ciliary body, quickly spreading forwards to the iris, 
and backwards to the choroid, vitreous, and retina. 
The outset of this trarimatic cyclitie (panophthaJmUis) 
is signalised by ciliary congestion, pain, and marked 
tenderness to palpation ; there is often lowered ten- 
sion and iritis, li the lens be transparent a yellow or 
greenish reflection is, after a few days, often seen 
from behind it, indicating the presence of pus in 
the vitreous humour. 

I 
I 

STMPATHBTIO IBBITATION AND SYMPATHBTIC | 

OPHTHALMITIS. 

Certain morbid changes in one eye may set up 
functional disturbance and destructive inflammation 
in its fellow. The term sympathetic irritation is 
given to the former, and sympathetic ophthalmitis (or 
ophthalmia) to the latter. They may be combined, 
but often occur separately, and it is very important 
to distinguish between them. 

Although at present the exact nature of the process 
which causes sympathetic inflammation is unknown, 
and though its path has not been fully traced out, it is 
certain (1) that the change starts from the region 
most richly supplied by branches of the ciliary 
nerves (composed of fibres from the fifth, sympa- 
thetic, and third), viz. the ciliary body and iris ; (2) 
that its first effects are generally seen in the same 
part of the sympathising eye^ (8) that the exciting 
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eye has nearly always been wounded, and in its 
anterior part ; and that decided plastic inflammation 
of its uveal tract is always present ; (4) that inflam- 
matory changes have in some cases been found in the 
ciliary nerves and optic nerve of the exciting eye. 

The morbid influence has of late years been gene- 
rally believed to pass along the cHIary nerves, but 
the earlier hypothesis of transmission along the optic 
nerve has recently been revived, and further the blood- 
vessels, lymphatics, and even the blood itself are at 
the present time claimed by different authors as pro- 
bable channels. The histology of the subject needs to 
be gone over again with the most modem methods. 

la almost every case sympathetic inflammation is 
set up by a perforating wound, either accidental or 
operative, in the ciliary region of the other eye, i. e, 
within a zone, nearly a quarter of an inch wide, sur- 
rounding the cornea. The risk attending a wound 
in this " dangerous zone " is increased if it be lace- 
rated, or heal slowly, or if the iris or ciliary body be 
engaged between the lips of the sclerotic, or if the 
eye contain a foreign body ; under all conditions, 
indeed, which make the occurrence of plastic or puru- 
lent cyclitis probable. Sympathetic inflammation may 
also be caused by perforating ulceration of the cornea 
with anterior synechia ; and by an eye containing a 
tumour, though probably not unless the eye has been 
operated upon. A foreign body lodged in the eye, 
whether the wound be in the ciliary region or not, is 
always a possible source of sympathetic mischief ; 
and a wound entirely corneal, if complicated by a 
large anterior synechia with dragging on the ciliary 
body, may also occasion it. 

Symptoms in the Exciting eye. — The exciting eye 
generally shows ciliary congestion and photophobia, 
and often suffers neuralgic pain when it is causing 
sympathetic irritation. Iritis is always present in an 
eye which is causing sympathetic injla/mmation ; but 
the iritis is often paonless and without noticeable 
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congeertion, and thus may easily be overlooked. It is 
especially important to remember that the exciting 
eye, though its sight is always damaged, need not be 
blind, and that, under certain circumstances, it may 
in the end be the better eye of the two. 

Sympiome in the SympatMaing eye, — a. Sympathetic 
IrrUaMon, — The eye is, in common speech, " weak " 
or '' irritable." It is intolerant of light, and easily 
flushes and waters if exposed to bright light or if 
much used; the accommodation is weakened or 
irritable, so that continued vision for near objects is 
painful or even impossible, and the ciliary muscle 
seems liable to give way suddenly for a short time, 
the patient complaining that near objects now and 
then suddenly become misty for a while. Temporary 
darkening of sight, indicating suspension of retins[l 
f imction, is said to occur, whilst other cases show a 
considerable and more lasting defect of sight with- 
out ophthalmoscopic changes, and of obscure causa- 
tion. Neura^ic pains referred to the eye and side 
of the head are also common. Such attacks may 
occur again and again in varying severity, lasting for 
days or weeks, and Anally ceasing without ever pass- 
ing on to structural change. Sympathetic irritation 
is always, and as a rule promptly, cured by removal 
of the exciting eye ; but occasionally the symptoms 
persist for some time afterwards. 

6. Sympathetic Inflamm^xtian {Ophthalmitis). — The 
disease may arise out of an attack of *' irritation," 
but more commonly sets in without any such 
warning. It may be acute and severe, or so insidious 
as to escape the notice of the patient until well ad- 
vanced. It is in all cases a prolonged and a relaps- 
ing disease ; when once started it is self -maintaining, 
and its course usually extends over many months, 
or even a year or two. • In mild cases a good recovery 
eventually takes place, but in a large majority the eye 
becomes blind. The disease is essentially an irido- 
cyclitis or irido-choroiditisy the external signs beings 
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those of iritis with rapid formation of tough and ex- 
tensive synechisB. Its chief earlj peculiarities are a 
great liability to dotted deposits on the back of the 
cornea (p. 105), a dusky tint of ciliary congestion with 
marked engorgement of the large vessels which per- 
forate the sclerotic in the ciliary region (as in glaiu 
coma), and marked thickening and muddiness of the 
iris, the anterior chamber* becoming shallow; we 
must add that there is frequently tenderness on 
pressure in the ciliary region. If the pupil allows of 
ophthahnoscopic examination we shall find the 
vitreous clouded by floating opacities, and there 
may be neuro-retinitis. In acute and severe cases 
the congestion is intense, there is severe pain, photo- 
phobia, and tenderness on pressure, and the iris, 
besides being thick, is changed in colour to a peculiar 
buff or yellowish brown, and shows numerous enlarged 
blood-vessels (*' plastic " form). Attacks of intense 
neuralgia of the fifth nerve characterise some cases. 
In cases of all degrees, the tension is often increased, 
the eye becoming decidedly glaucomatous for a longer 
or shorter time. The lens often suffers, showing 
many small dotted opacities, and eventually becoming 
opaque. In the worst cases the eye finally shrinks, 
but in many a prolonged crlaucomatous state is 
esiabUshed ^th slight thiiming and bulging of the 
sclerotic in front, total posterior synechia, and 
secondary cataract. In the mildest cases (the so- 
qaJled " serous " form), the disease never goes beyond 
a chronic iritis with punctate keratitis and disease 
of the vitreous. 

Sympathetic ophthalmitis generally begins about 
two or three months after the injury or other cause 
of mischief in the exciting eye; seldom, if ever, 
sooner than three weeks, i, e. not until time has 
elapsed for weU-marked inflammatory changes to 
occur at the seat of injury. On the other hand, 
the disease may set in at any length of time, even 
many years, after the injury or other disease of the 

9 
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exciting eye, particularly if the latter contain a 
foreign body. It occurs at all ages, but children are 
considered to be more liable than adults. Distinct 
inflammatory changes are always present in the 
exciting eye, but, as already stated, they may be mani- 
fested by very slight subjective symptoms. When 
carefully obserred, these changes are found to 
precede by some days, if not longer, the onset 
of structural disease in the sympathising eye, 
the morbid process apparently taking some days to 
travel from one eye to the other. 

Treaiment, — By far the most important measure 
refers to prevention. When once sympathetic in- 
flammation has begim we can do little to modify its 
course. The clear recognition of this fact leads us to 
advise the excision of every eye which is at the 
same time useless and liable to cause sympathetic 
mischief, i. e, of all eyes which are blind from disease 
of the anterior segment of the globe; and to give 
this advice most urgently when the blind eye is 
already tender or irritable, or is liable to become so, 
when it has been lost by wound, and when it is pro- 
bable that it may contain a foreign body. Any lost 
eye in which there are signs of past iritis, whether 
it has been injured or not, is best removed, especially 
if shrunken. But much judgment is needed if the 
damaged eye, though irritable and likely to cause 
mischief, still retains more or less sight. Every atten- 
tion must then be paid to the exact position of the 
wound, the evidence as to its depth, the condition of 
the lens, the evidence of hssmorrhage, and especially 
to the yellowish haziness behind the lens, which indi- 
cates lymph or pus in the vitreous (p. 126). The date 
of the injury and the condition of the wound, whether 
healed by immediate union, or with scarring, pucker- 
ing or flattening, are very important points. Irrita^ 
Um of the fellow eye may set in a few days after 
the injury; but since inflammaM(m yerj seldom 
begins sooner than two or three weeks, we may, if 
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we see the case early, watch it for a little time. Com- 
plete and prolonged rest in a darkened room is a very 
important element in the prevention of sympathetic 
irritation and inflammation, and should always be 
insisted on when we are trying to save an injured 
eye (compare p. 117). In rare cases sympathetic 
inflammation sets in after the removal of the exciting 
eye, even after an interval of several weeks, a con- 
tingency which emphasises the importance of excising 
at the earliest possible moment. 

YThen, eympathetic ophthcUmitU Tuu set in we can do 
comparatively little. 

A. The exciting eye, if quite blind or so seriously 
damaged as to be certainly for practical purposes 
useless, is to be excised at once, though the evidence 
of benefit from this course is slender. But it is not 
to be removed if there is reason to hope for restora- 
tion of useful sight in it; if there be simply a 
moderate degree of subacute irido-cyditis with or 
without traumatic cataract, and with sight propor- 
tionate to the state of the lens, the eye is to be care- 
fully treated, since it may very probably in the end 
be the better of the two (p. 128). 

B. The sympaihising eye. The important measures 
are (1) atropine, used very often as for acute iritis ; 
(2) absolute rest and exclusion of light by residence 
in a dark room and with a black iMindage over the 
eyes ; (3) repeated leeching if the symptoms are 
severe, or counter-irritation by blisters or by a seton 
in chronic cases. (4) Mercury is believed by some 
to be beneficial.. Quinine is sometimes given. (5) 
Ko operation is permissible till the disease has come 
to a standstill; iridectomy, whilst there are active 
symptoms, is followed by closure of the gap with 
fresh lymph. When there is total posterior synechia 
and secondary cataract, removal of the lens and a 
large piece of iris by a special operation will finally 
be proper if the slate of the eye in other respects 
makes it worth while. 
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The prognosis is, as will be gathered, yery grave ; 
even in the mildest cases, when seen quite early, we 
must be very cautious, for the disease often slowly 
progresses for many months. 
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CHAPTER X 

nrjuBiES. 

Injitbies may be divided into those which affect 
the eyeball itself and those limited to the surrounding 
orbital structures. In each class a broad distinc- 
tion is to be made between contusion and concussion 
injuries, and woimds. 

A. IN JUBIEB OF PABTS ABOUND THE EYEBALL. 

(1.) Cantusion and concussion injuries, — Ecchy* 
moeis of the skin of the eyelids from direct blows 
C black eye*') is to be distinguished from extravasa- 
tion into the orbital cellular tissue following fracture 
of the walls of the orbit. In ordinary " black eye" 
the eochymosis is superficial, and, if it affect either 
the palpebral or ocular conjunctiva, does not pass far 
back. The ecchymosis following orbital fracture is 
deep-seated, often entirely beneath, rather than in, 
the skin and conjunctiva, diminishes in density to- 
wards the front and borders of the lids, and when 
considerable may cause proptosis. The two forms 
may be combined when fracture is caused by direct 
violence to the orbit. Cold bathing, or an evapo- 
rating lotion will hasten the absorption of the blood 
in ordinary " black eye." 

Fracture of the inner wall of the orbit into the 
nose, the sinuses opening into it, or the nasal duct, is 
often followed by emphysema of the orbital cellular 
tissue. This can occur only when the mucous mem- 
brane is torn. The emphysema comes on quickly from 
'^ blowing the nose," and is shown by a soft, whitish, 
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dougbj swelling of the lids, which crepitates finely 
under the finger ; the globe is more or less protnided, 
and its moyements limited. The emphysema diH- 
appears in a few days if the lids be kept rather 
firmly bandaged. These fractures are usually caused 
by blows over the inner angle of the orbit, but occa- 
sionally by blows over its outer rim. 

Partial ptosis is an occasional result of blows 
upon the upper Hd. It is generally accompanied by 
paralysis of accommodation and partial dilatation 
of the pupil, and it seldom lasts more than a few 
weeks. 

But the most serious, though rare^ consequences 
which may foUow blows about the orbit, either 
quickly or after an interval, are acute and chronic 
orbital abscess and cellulitis. Diffused acute inflam- 
mation of the cellular tissue is difficult to distinguish 
from acute orbital abscess, since in both there are the 
signs of deep inflammation, with displacement of the 
eye and limitation of its movements, chemosis of the 
conjunctiva, and brawny swelling and redness of the 
lids. An abscess will soon point towards some part 
of the eyelids, but even in cellulitis the swelling may 
be greater at some one part, and a feeling deceptively 
like fluctuation may be present. 

Orbital abscess may be very chronic and simulate 
a solid tumour until the pus nears the surface ; even 
then we may not be able to distinguish it £rom a 
cystic tumour, until an exploratory incision sets the 
question at rest (compare p. 64). Abscess of the 
orbit, whether acute or chronic, is very often the 
result of injury which has given rise to periostitis, 
and a large surface of bone is often laid bare. 

In acute cases an exploratory incision is to be 
made with a narrow straight knife, generally through 
the skin, or, if practicable, through the conjunctiva, 
as soon as fluctuation is detected. As the pus is often 
curdy, it is best not to use a grooved needle. Chronic 
cases of doubtful nature may be watched for a time. 
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It may be necessary to go deeply into the orbit either 
with the knife, probe, or dressing foroeps, before 
matter is reached. A drainage tnbe should be in- 
serted if the abscess be deep. The proptosis does not 
always disappear when an orbital abscess is opened, 
for in addition to hsamorrhage caused by the operation 
there may be much thickening of the tissues. Sight 
may be injured or lost by stretching of, or pressure 
on, the optic nenre, and the cornea may become 
anaesthetic and ulcerate from damage to the ciliary 
nerves, behind the globe. 

(2.) Wounds. — ^Wounds of the eydids need no 
special treatment, beyond very careful apposition pf 
sutures, sometimes with a small harelip pin, so as to 
secure primary and accurate union. Lacerated wounds 
of the ocular conjunctiva need a few fine sutures if 
extensive, and they seldom lead to any deformity. 

Occasionally one of the recti tendons is divided or 
torn through, but it can seldom be kept in place by 
sutures. 

Penetrating wounds through the lids or conjwncHva, 
which pass deeply into the orbit, may be much more 
serious than they appear at first sight, since the 
wounding body may have caused fracture of the orbit, 
and damage to the brain-membranes, or a piece of the 
wounding instrument may have been broken off and 
lie embedded in the roomy cavity of the orbit without 
at first exciting disturbance or causing displacement 
of the eye. Some most extraordinary cases are on 
record in which very large fragments of iron or other 
substances have lain in the orbit for a long time un- 
detected. The optic nerve is occasionally torn across 
without damage to the globe. Every wound of the 
eyelids or conjunctiva should therefore be carefully 
explored with the probe, and whenever possible the 
instrument which caused the wound should be ex- 
amined. When a foreign body is suspected, or known, 
to be firmly embedded, and is not removable through 
the original wound, it is generally better to divide 
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the outer canthus, and prolong the incision into the 
oonjunctiva, than to divide the lid itself. In other 
cases an incision through the skin, over the margin of 
Hie orbit, at the situation of the foreign body, will be 
preferable. Single shot corns, embedded and causing 
no symptoms, should not be interfered with unless 
they can be easily reached. 

Wounds of the orbit, by gunshot or other explo- 
BionB, when extensiye and caused by numerous shots 
or fragments of sand, gravel, <&c., driven into the 
tissues, are serious, because the eyeball itself is often 
injured ; tetanus may also occur. 



B. IKJXJBIBS OF THB BYEBALL. 

(1.) Contusion and concussion injuries. — Rupture 
of the eyeball is commonly the result of severe direct 
blows. The rent is nearly always in the sclerotic, 
either a little behind, or close to the corneal margin, 
with which it is concentric ; the cornea itself is but 
seldom rent by a blow. The rupture is usually 
large, involves all the tunics, and is followed by 
hsBmorrhage between the retina and choroid, and 
into the vitreous and anterior chambers, and often by 
escape of the lens and of some of the vitreous ; sight 
is usually reduced to perception of light or of large 
obiects. The conjunctiva, however, often escapes 
untom. and in such a case if the lens pass through 
the rent in the sclerotic, it will be held down by the 
cpnjimctiva, and form a prominent, rounded, trans- 
lucent swelling over the rupture. The diagnosis of 
rupture is generally easy, even if the rent be more or 
less concealed. Shrinking of the eyeball is a common 
result, but occasionally some vision is restored. 
Immediate excision is often best, but when there is 
room for hope, we should always wait until the 
absorption of the blood in the anterior chamber 
allows the deeper parts to be seen. The treat- 
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ment will be the same as for wounds of the eye (p. 
145). 

It maj here be mentioned that copious hsBmor- 
rhage, accompanied by severe pain, sometimes occurs 
between the choroid and sclerotic as the result of 
sudden diminution of tension, either by an operation, 
such as extraction of cataract or iridectomy, or by a 
glancing wound of the cornea. Eyes in which this 
occurs are for the most part already unsound and 
often glaucomatous. 

Blows often cause internal damage without rup- 
ture of the hard coats of the eye. The iris may 
be torn from its ciliary attachment (coredialysis) , so 
that two pupils are formed (Fig. 52) or the lens 




Fig. 52. — Separation of iris following a blow (after Lawson). 

be loosened or displaced (p. 162) by partial rupture of 
its suspensory ligament, so that the iris haying lost 
its support will shake about with every movement 
(tremulous irie). Such lesions are likely to be 
attended with bleeding into the anterior chamber 
and into the vitreous, and the real condition may 
thus be obscured for a time. The lens often becomes 
opaque afterwards. Detachment of the retina is 
often found after severe blows, which have caused 
hffimorrhage into the vitreous. — Blows on the front 
of the eye may cause rupture of the choroid, or 
haemorrhage from choroidal or retinal vessels. These 
changes are found at the central part of the fundus, 
ofteD almost exactly at the yellow spot, thus causing 
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mucli damage to sight. The rents in the choroid 
appear, after the blood has cleared up, as lines or 
narrow bands of atrophy bordered bv pigment, and 
often slightly curved towards the disc (Fig. 65). 
Haemorrhages from the choroidal vessels without 
rupture of the choroid, usually leave some pigment 
behind after absorption. — Paralysis of the iris and 
ciliary muscle, with partial and often irregular, dila- 
tation of the pupil are sometimes the sole results 
of a blow on the eye. The defect of sight can be 
remedied by a convex lens. When uncomplicated 
these symptoms are seldom permanent. (See also 
Traumatic Iritis, p. 115, 116). 

Great defect of sight following a blow, and neither 
remedied by glasses nor accounted for by blood in 
the anterior chamber, will generally mean copious 
haemorrhage into the vitreous, with or without the 
other changes just mentioned in the retina and cho- 
roid. The red blood may sometimes be seen by focal 
light, but often its presence can only be inferred 
from the opaque state of the vitreous. Probably in 
most of these cases the blood comes from the large 
veins of the ciliary body, but sometimes from the 
choroid or vessels of the retina. There may be no ex- 
ternal ecchymosis. The tension of the globe is to be 
noted ; it is not often increased unless inflammation 
has set in or the eye was previously glaucomatous, 
and in some cases it is below par. The prognosis 
should be very guarded whenever there is reason to 
think, from the opaque state of the vitreous, that 
much bleeding has taken place, or when the iris is 
tremulous or partly detached, or if any rupture of 
the choroid can be made out. Blood in the anterior 
chamber is generally absorbed within a few days, 
but in the vitreous absorption is more tardy and 
less complete, permanent opacities often being left. 
The use of atropine, the frequent application of 
iced water, or of an evaporating lotion, to the lids, 
and occasional leeching if there are inflammatory 
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symptoms, will do all that is possible in the earlj 
periods. If the lens be loosened it is likely in time 
to become opaque, and it maj at any time act as an 
irritating foreign body, and set np a glaucomatous 
inflammation, or cause sympathetic symptoms in the 
other eye (p. 162). Now and then optic neuritis 
occurs in the injured eye as the immediate effect of 
the blow. Hsemorrhage behind the choroid is beliered 
to account for certain well known cases in which, 
after a blow, there is defect of sight without visible 
change, or with localised and temporary haze of retina 
(" commotio retincB *'). Temporary myopia or astig- 
matism may also foUow a blow on the eye ; such 
changes of refraction depend on altered curvature of 
the lens, and are sometimes entirely removed by 
paralysing the ciliary muscle with atropine. 

(2.) Wounds. — A. Surface scratches (abragions) oi 
the cornea cause much pain, watering and photo- 
phobia with ciliary congestion. They are frequently 
due to a scratch by the finger nail of a baby in 
nursing. The abraded surface is often very small 
and shows no opacity; it is detected by watching the 
reflexion of a window from the cornea (p. 19), whilst 
the patient slowly moves his eye. Now and then 
the irritability persists, or recurs after an interval. 

Minute fragments of metal or stone flying from 
tools, &c., often partly imbed themselves in the 
cornea (foreign body on the cornea), and give rise to 
varying degrees of irritability and pain. If not 
removed such a fragment is soon surrounded by a 
hazy zone of infiltration. Foreign bodies are easily 
seen unless either very small or covered up by mucus 
or epithelium. In a doubtful case examination by 
focal hght (p. 36) will show the dark speck, even 
when it is invisible by daylight. 

The pupil is often smaller than its fellow, and the 
colour of the iris altered, in cases of abrasion and of 
foreign body on the cornea, indicating congestion of 
the iris (p. 29). Actual iritis sometimeB occurs, but 
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not unless the corneal wound becomes inflamed and 
infiltrated. 

Treatment, —(For removal of foreign bodies, see 
Operations). After surface injuries use a drop of 
castor oil to lubricate the cornea, and apply a pad of 
wadding and a single length of bandage tied behind 
the head. Atropine is required if there is much irri- 
tation or threatened iritis. If iritid with hypopyon 
arise the case will become one of hypopyon idcer (pp. 
92 and 97). 

Foreign bodies often adhere to the inner surface 
of the upper lid, and the lid must therefore be 
everted, and examined whenever a patient with a 
corneal abrasion states that he has " something in 
his eye." 

Large bodies sometimes pass far back into the 
upper or lower conjunctival sulcus and lie hidden 
for weeks or months, causing only local inflammation 
and some thickening of the conjunctiva. Search 
must be made, if needful, with a wire loop or probe 
whenever the suspicion arises (compare p. 135). 

B. Bums, scaldsy andinjuries by cwiistics, Sc. — The 
conjunctiva and cornea are often damaged by splashes 
of molten lead, or by strong alkalies or acids, of 
which lime, either quick or freshly slaked, is one of 
the commonest. The eyeball is not often scalded, 
the lids closing quickly enough to prevent entrance 
of the steam or hot water. In none of these cases is 
the full effect apparent for some days, and a cautious 
opinion, should, therefore, always be given when the 
case is seen very early. 

The effects of such accidents are manifested by 
(1) inflammation, with or without ulceration, of the 
cornea ; (2) scarring and shortening of the conjunc- 
tiva, and in bad cases adhesion of its palpebral and 
ocular surfaces — symhlepharon ; (3) suppurative kera- 
titis and hypopyon in severe cases. 

The most superficial bums whiten and dry the 
surface, and in a few hours the epithelium is 
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shed. This is shown on the cornea by a sharply 
outlined slightly depressed area, the floor of which 
is clear if the damage be quite superficial and 
recent, but more or less opalescent, or even yellowish, 
if the case be a few days old and the bum be deep 
enough to haye caused destruction or inflammation 
of the true corneal tissue. When there is much 
opacity it does not completely clear, and considerable 
flattening of the cornea and neighbouring sclero- 
tic often occurs at the seat of deep and extensive 
burns. The conjunctival whitening is followed by 
mere desquamation and vascular reaction, or by- 
ulceration and scarring, according to the depth of 
the damage. 

Treatment — In recent cases, seen before reaction 
has begun, a drop of castor oil once or twice a day, 
a few leeches to the temple, and the use of a cold 
evaporating lotion, or of iced water, will sometimes 
prevent iuflammation. If seen immediately after 
the accident, the conjunctival sac is to be carefully 
searched for fragments of whatever solid has caused 
the mischief, or washed with very weak acid or alka- 
line solution if a caustic of the opposite character 
have done the damage. If inflammatory reaction is 
already present when the case comes to notice, treat- 
ment by compress, atropine, and hot fomentations, 
as recommended for hypopyon ulcers (p. 97), is most 
truitable. There is often much pain and chemosis. 
Buttons of granulation forming on the floor of a 
healing burn of conjunctiva should be snipped off. 

c. Penetrating wounds and gun-shot injuries. — When 
a patient says that his eye is wounded, the first point 
is to examine the seat, extent and character of the 
wound, ascertain the interval since the injury, and 
test the sight of the eye ; the next step is to make out 
all we can about the wounding body, and especially 
whether or not any fragment has been left within the 
eyeball. 

Very large foreign bodies, such as pieces of glass, 
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sometimes lie for long in the eye without causing 
much trouble, the large wound having given exit 
to the contents of the globe and been followed by 
rapid shrinking without inflammation. 

Treatment. — ^Penetrating wounds are least serious 
when they implicate the cornea alone, or the sclerotic 
alone behind the ciliary region, i. e. when situated at 
least i inch, behind the cornea. Penetrating wounds 
of the cornea, without injury to the iris or lens, and 
without any prolapse of iris, are rare ; they generally 
do very well, and if the case be not seen until one or 
two days after the injury, the wound will often have 
healed firmly enough to retain the aqueous, and it 
may be difficult to decide whether the whole thick- 
ness of the cornea has been penetrated or not. 
Wounds of the sclerotic seldom unite without the 
interposition of a layer of lymph ; if seen early they 
should, when clean and uncomplicated by evidence of 
internal injury, be treated by the insertion of one 
or two fine sutures, followed by the use of ice (p. 
118). 

But penetrating wounds usually are very serious to 
the injured eye : the iris is frequently lacerated and 
included in the track of the wound; the lens is 
punctured and becomes swollen and opaque from 
absorption of the aqueous tumour {travmaMc cataract, 
p. 155), and liable in its swollen state to press on the 
ciliary processes and cause grave symptoms ; exten- 
sive bleeding perhaps takes place into the vitreous ; 
a few days later plastic or purulent cyclitis may 
destroy the eye. The fellow eye is of course often 
in danger of sympathetic inflammation (p. 126). — 
Every case has therefore to be judged from two points 
of view, the damage to the injured eye and the risk 
to the sound one ; and the question of whether to 
sacrifice or attempt to save the former is sometimes 
very difficult to decide. 

(I.) In the two following cases the eye should be 
excised at once. (1) If the wound, lying wholly 
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or partly in the " dangerous region ** (p. 127), be so 
large and so complicated with injury to deeper parts 
that no hope of useful sight remains. (2) If, even 
though the wound be small, it lie in the dangerous 
region, and have already set up irido-cyclitis (p. 126). 

(XL) There is a large class of cases in which the 
wound, though in thiB ciliary region, or inyolving the 
lens and iris through the cornea, is not of itself fatal 
to sight and has not as yet led to inflammation or 
to shrinking of the eye. 

The first question then is whether the eye contains 
a foreign body, and if so whether or not it is steel or 
iron, and therefore possibly removable by a magnet ; 
the second question is whether the lens is wounded. 
A foreign body, if lying on or embedded in the iris, 
the lens being intcbct, should be removed, usually 
with the portion of iris to which it is attached ; t£ 
loose in the anterior chamber it may be difficult to 
remove. If it can be seen in the lens and the con- 
dition of the eye be otherwise favorable, a scoop ex« 
traction may be done in the hope of removing ibhe 
fragment with the lens ; or the lens may be allowed, 
or by a needle operation (p. 167) induced, to undergo 
partial absorption, so that in shrinking it may enclose 
the foreign body more firmly, and bring this away, 
when itself subsequently extracted. If it is certain 
that the foreign body has passed into the vitreous^ 
whether through the lens or not, and whether by gun- 
shot or not, it is seldom possible to save the eye ; the 
body can of course seldom be seen, but a track of opa- 
city through the lens with extensive hsBmorrhage into 
the vitreous, or even the latter alone, with conclusive 
history that the wound was made by a fragment or 
a shot, and not by an instrument or large body, is 
generally enough to settle the point in favour of ex- 
cision. These rules now need modification when the 
foreign body is of iron or steel, since it is possible in 
some cases, by means of a strong electro-magnet, to 
remove such fragmentSi even when lying in the 
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vitreous. This may be done either through the wound 
of entrance, more or less enlarged, or through a fresh 
wound made where the body is seen or believed to lie. 
The method is at present new, and many forms of 
magnet have been used, the most successful, however, 
usually being those in which a small spatula instru- 
ment, powerfully magnetised by being attached to the 
core of an electro-magnetic coil, is introduced into the 
eye in search of the body. The spatula in an instru- 
ment which I have used will, when the circuit is com- 
plete, lift between six and eight oimces. Though a 
considerable number of eyes have now been saved 
with more or less useful sight by the use of the 
magnet, it must be remembered that the extraction of 
the foreign body does not ensure the safety of the 
eye ; that it may inflame or shrink, and remain as 
potent a source of sympathetic disease as before^ 
especially so if iritis or threatened panophthalmitis 
were present at the time of operation.* 

(in.) There remain cases of less severe character, 
and in which no foreign body remains in the eye ; (1) 
the wound is in the dangerous region and complicated 
with traumatic cataract ; (2) in the dangerous region 
without traumatic cataract ; (3) there is traumatic 
cataract, but the wound is corneal, and, therefore, 
out of the dangerous zone. In the first, and still more 
in the second of these, there will often be much diffi- 
culty in deciding what to do, it being presumed that 
the wounded eye shows no iritis or other signs of 
severe inflammation. Some of the most difficult cases 
are those in group (2) of wounds by sharp instruments 
close to the corneal border, with considerable ad- 
hesion of the iris, or in which there is evidence that 
the track lies between the lens and the ciliary pro- 
cesses, the lens not being wounded, and useful sight 

* Mr. McHardy, who was one of the first to bring the sub- 
ject forward, has g^ven a detailed accoant of some of the best 
forms of electro-magnet in yoL i of the ' Transactions of the 
Ophthalmologipal Society' (1881). 
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nemaining. If tlie patient be seen within two or three 
weeks of the injury, and the sound eye shows no irri- 
tation, we may safely watch the case for a few days. If 
decided sympathetic irritation (see p. 128) be present, 
and do not yield after a few days' treatment, excision 
is advisable, even though the lens of the wounded 
eye be uninjured. I think that if we made a rule of 
excising every eye with wound in the ciliary region and 
traumatic cataract (group 1), whether or not it were 
causing sympathetic symptoms or were itself especially 
irritable, we should not be far wrong, for the prospect 
of regaining useful vision in the eye under such cir« 
cumstances is often slight. In the third group, ex- 
cision is justifiable only in the rare cases where 
severe iritis and threatened panophthalmitis come on. 
The patient in all open cases must be warned, and 
must be seen every few days for many weeks. 

When sympathetic ophthalmitis (p. 128) has set 
in before the patient asks advice, the rule as to ex- 
cision of the exciting eye is different (p. 131). 

The treatment of wounded eyes which are not 
excised is the same as for traumatic iritis and cataract, 
viz. atropine, rest, and local depletion (see p. 116 and 
155). n seen before inflammation (iritis) has begun 
ice is to be used (p. 118). When the iris has pro- 
lapsed into the woimd the protrusion should usually 
be cut off, and the cut ends, if possible, returned into 
the anterior chamber (see Iridectomy) ; if seen a few 
hours after the woxmd, the prolapse can sometimes be 
returned, or will retract under the use of eserine. 

It is sometimes important to determine whether an 
excised eye contains a foreign body. If nothing can 
be found in the blood or lymph, Ac, by feeling with 
a probe, it is best to crush the soft parts, little by 
little, between finger and thumb, when the smallest 
particle will be felt. If a shot has entered and left 
the eye, the counter-opening may, if recent, be found 
from the inside, although no irregularity be noticeable 

outside the eyebalL 

^ 10 
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CHAPTEE XI 

CATABAOT. 

Catasact means opacity of the crystalline lens, 
and is due to changes in the structure and composi- 
tion of the lens-fibres. The capsule is often thickened 
but otherwise not materially altered. These changes 
seldom occur throughout the whole lens at once, but 
begin first in a certain region, e, g. the centre (nte- 
cleus) or the superficial layers (cortea), whilst in some 
of the forms of partial cataract the disease remains 
permanently confined to some well-circumscribed 
part. 

Senile changes in the lene, — ^With advancing age 
the lens, which is from birth firmest at the centre, 
becomes harder and flatter, and acquires a yellow 
colour ; its refractiye power changes, its surface re- 
flects more light, and its substance becomes somewhat 
fluorescent. The result of all these changes is that 
at an advanced age the lens is more easily visible than 
in early life, the pupil becoming greyish instead of 
quite black. This greyness of the pupil may easily 
be mistaken for cataract, but ophth^baoscopic ex- 
amination shows that the lens is quite transparent, 
and the fundus seen without any blurring. 

The consistence of a cataract depends more on the 
patient's age than on the position or character of the 
opacity. Below about thirty-five all cataracts are 
" soft," and the wide physical diflferences between 
cataracts depend less on variations in the cause, than 
on the degree of natural hardness the lens possesses 
when the opacity sets in. 
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FOBMS OF OENEBAL CATABAOT. 

(1.) Nuclear cataract — The opacity begins in, and 
Temains more dense at, the nucleus of the lens, 
thinning off gradually in all directions towards the 
cortex (Fig. 65) ; the nucleus is not really opaque, 
but densely hazy like thick fog. The patients 
are generally old people in whom . the nucleus is 
naturally very firm and yellow : hence nuclear cata- 
ract is also usually senile and hard, to which we may 
add that it is often amber-coloured or light brownish, 
hke " peasoup" fog. 

(2.) Cortical cataract. — The change begins in the 
superficial parts, and generally in the form of sharply- 
defined lines or streaks, or triangular patches, which 
point towards the axis of the lens, and whose shape 
is dependent on the arrangement of the lens fibres 
(Fig. 56). They usually begin at the edge {equator) 
of the lens where they are hidden by the iris, but when 
large enough they encroach on the pupil as whitish 
streaks or triangular patches. They affect both the 
anterior and posterior layers of the lens, and the 
interrening parts may be quite clear. Sooner or 
later the nucleus also becomes hazy (mixed cataract), 
and the whole lens eventually gets opaque. 

Some cases of the large class known as '' senile 
or ''hard" cataract are nuclear from beginning to 
end, i. e. formed by gradual extension of diffused 
opacity from the centre to the surface ; more com- 
monly they are of the mixed variety. 

A few cataracts beginning at the nucleus, and 
many beginning at the cortex, are not senile in the 
sense of accompanying old age, and are, therefore, 
not hard. Some such are caused by diabetes, but 
in many it is impossible to say, except by a general 
reference to bad health or premature senility, why 
the lens should have become diseased. Many such 
are known as " soft" cataracts when complete. They 
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generally form quickly in a few months. A few are 
congenital. Whether nuclear or cortical, they are 
whiter and more uniform looking than the slower 
cataracts of old age, and the cortex often has a sheen 
like satin, or looks flaky like spermaoetL 

In some cortical cataracts we find only a great 
number of yery small dots or short streaks (dotted 
cortical cataract) . Occasionally a single large wedge- 
shaped opacity will form at some part of the cortex 
and remain stetionary and solitary for many years. 
Sometimes in suspected cataract, though no opaque 
strisB are visible by focal illumination, one or more 
dark streaks are seen with the mirror which alter 
as it is differently inclined, and have much the same 
optical effect as cracks in glass. These ^* flaws " 
should always be looked on as the beginning of 
cataract. 

PABTIAL CATABAOT. 

Three forms need special notice. 

(1.) LameUar (zanvJar) cata/raet is a peculiar and 
well-marked form in which the superficial laminsd 
and the nucleus of the lens are clear, a layer or shell 
of opacity being present between them (Fig. 58). It is 
uncertain whether the opacity is present at birth or 
formed a few months later ; it certainly never forms 
in after life. The great majority of its subjects 
suffer from infantile convulsions. The size of the 
opaque lamella or shell, and, therefore its depth 
from the surface of the lens, is subject to much 
variation, and it may be much smaller than is shown 
in the Figure. The opacity is often stationary for 
vears, perhaps for life; and though it is generally 
believed that the cataract, if allowed to take its 
course, eventually becomes general, cases in which 
this can be proved are rare. 

(2.) Pyramidal cataract, — ^A small, sharply-defined 
spot of chalky-white opacity is present in the middle 
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of the pupU (at the anterior pole of the lens), looking 
as if it lay upon the capsule. When viewed side- 
ways it seems to he superficially embedded in the 




Fig. 53. — Pyramidal cataract seen from the front and in 

section. 

lens, and also sometimes stands forwards as a little 
nipple or pyramid (Fig. 63). It consists of the 
d^enerated products of a localised inflammation 
just beneath the lens-capsule, with the addition of 
oi^anised lymph derived from the iris and deposited 
on the front of the capsule, the capsule itself being 




Fig. 54. — Magnified section of a pyramidal cataract. The fine 
parallel shading shows the thickness of the opacity, the 
donhle (black and white) outline is the capsnle ; on each side 
are the cortical lens fibres, many being broken np into glob- 
ules beneath the opacity. Lying upon the puckered capsule 
over the opacity is a little fibrous tissue, the result of iritis. 

puckered and folded (Fig. 54). It is always sta- 
tionary, and never becomes general. 

Pyramidal cataract is the result of central per- 
forating ulceration of the cornea in early life, and of 
this ophthalmia neonatorum is nearly always the 
cause. It is generally associated with central opacity 
of the cornea. The contact between the exposed 
part of the lens-capsule and the inflamed cornea, 
which occurs when the aqueous has escaped through 
the hole in the ulcer, appears to set up the localised 
subcapsular inflammation. It is probable that the 
same change may occur in ophthalmia of infants 
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without perforation of the cornea, and iritis in yery 
early life may also cause similar opacities. 

The term cmterior polar cataract is applied both to 
the pyramidal form and to some less common varie- 
ties which begin in the same part of the lens. 

(3.) Cataract, which afterwards becomes general, 
may begin as a thin layer at the middle of the hinder 
suiface of the lens (posterior polar cataract) (Fig. 
67) . There are many varieties, but in general the pole 
itself shows the most change, the opacity radiating 
outwards from it in more or less regular spokes. 
The colour appears greyish, yellowish, or even brown, 
because seen through the whole thickness of the lens. 
Sometimes the opacity is situated really just behind 
the capsule, i.e. in the hyaloid membrane or front of 
the vitreous j but this cannot be proved during life. — 
Cataract beginning at the posterior pole is often a 
sign of disease of the vitreous dependiQg on cho- 
roidal disease ; it is common in the later stages of 
retinitis pigmentosa and severe choroiditis, and in 
high degrees of myopia with disease of the vitreous. 
The prognosis, therefore, should always be guarded 
in a case of cataract where the principal part of the 
opacity is in this position. 

When a cataract forms without known connection 
with other disease of the eye it is said to be " pru 
mary.'* The term secondary cataract is used when it 
is the consequence of some local disease, su(*/h as 
severe iridocyclitis, glaucoma, detachment of the 
retina, or the growth of a tumour in the eye. The 
pyramidal cataract is strictly a secondary form, 
though not usually called so. Primary ca^ract is 
almost always symmetrical, though seldom syn- 
chronous in the two eyes ; whilst secondary cataract, 
of course, may or may not be symmetrical 

The subjective symptoms of cataract depend 
almost solely on the obstruction and distortion of 
the entering light by the opacities. Objectively 
cataract is diown in advanced cases by the white or 
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grey condition of the pnpil at the plane of the iris ; 
in earlier stages by whitish opacity in the lens when 
examined by focal illumination (p. 36) and by cor- 
responding dark portions (lines, spots or patches) in 
the red pupU when examined by the ophthalmoscope 
mirror. 

Both subjective and objectiye symptoms differ with 
the position and quantity of the opacity. When the 
whole lens is opaque the pupil is uniformly whitish ; 
the opacity lies almost on a level with the iris, no 
space intervening, and consequently, on examining 
by focal light we find that the iris casts no shadow 
on the opacity ; the brightest light from the mirror 
will not penetrate the lens in quantity enough to 
illuminate the choroid, and hence no red reflex will 
be obtained. Such a cataract is said to be mature 
or " ripe," and the affected eye will be in ordinary 
speech ''blind." If both are equally affected, the 
patient will be unable to see any objects ; but he will 
distinguish quite easily between light and shade 
when the eye is alternately covered and uncovered in 
ordinary daylight (good perception of light, ^. Z.), 
and will tell correctly the position of a candle flame. 

JDiagnosia of immahi/re and partial cataracts. 

The patient complains of gradual failure of sight, 
and we find the acuteness of vision (p. 32) impaired 
more or less (probably more in one eye than in the 
other). In the earliest stages of senile cataract some 
degree of myopia may be developed (Chap. XIX), or 
owing to irregular refraction by the lens, the patient 
may see two or more images close together of any 
object with each eye (polyopia tmiocularia). If he can 
stul read moderate type, the glasses appropriate for 
bis age and refraction^ though giving some help, do 
not remove the defect, whilst for distant objects vision 
is worse in proportion than for the near types. If, 
as is usual, he be presbyopic, he will be likely to 
choose over-strong spectacles, and to place objects 
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too close to his eyed, so as to obtain larger retinal 
images, and thus compensate for want of clearness 
(p. 13). In nuclear cataract, as the aidal rajs o£ 
Ught are most obstructed, sight is often better when 
the pupil is rather large, and such patients tell us 
that thej see better in a dull light or with their back 
to the window, or when shading the eyes with the 
hand. In the cortical and more difosed forms this 
symptom is less marked. 

On examining by focal light (after dilating the 
pupil with atropine) an immatv/re nticlear cata/ract 
appears as a yellowish, rather deeply-seated haze, 
upon which a shadow is cast by the iris on the side 
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Fio. 65 — Nuclear cataract. 1. Section of lens; opacity densest 
at centre. 2. Opacity seen by transmitted light (ophthal- 
moscope mirror) with dilated pupil. 3. Opacity as seen by 
reflected light (focal illumination). 

from which the light comes (3, Fig. 55). On now 
using the mirror this same opacity appears as a 
dull bltir in the area of the red pupU, darkest at the 
centre, and gradually thinning off on all sides, so 
that, at the margin of the pupil, the full red choroidal 
reflex may still be present; the fundus is seen as 
through a fog, which is thickest in the axis of vision, 
so that by looking through the more lateral parts the 
details are better seen (2, Fig. 55). If the opacity 
is very dense and large, only a faint dull redness is 
yisible quite at the border of the pupil. 

Cortical opacities, if small and confined to the 
equator (or edge) of the lens, do not interfere with 
sight ; they are easily detected with a dilated pupil 
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by throwing lifi^ht very obliquely behind the iris. 
When large and encroaching on the pupil they are 
visible in ordinary daylight. They occur in the form 
of dotSy streaks, or bars ; seen by focal light they are 
white or greyish, and more or less sharply denned, 
according as they are in the anterior or posterior 
layers (3, Kg. 66). WiUi the mirror they appear 





Pig. 56.— Cortical cataract. Beferencea as in preceding figure. 

black or greyish, and of rather smaller size (2, Pig. 66), 
and if the intervening substance is clear^ the details 
of the fundus can be seen sharply between the bars 
of opacity. 

Posterior polar opacities are seldom visible without 
carefiQ focal illumination, when we find a patchy or 
stellate figure very deeply seated in the axis of the 
lens (3, Pig. 67) ; if large it looks concave like the 
bottom of a shallow cup. With the mirror it is seen 
as a dark star (2, Pig. 67), or network, or irr^ular 
patch, but smaller than when seen by focal light. 






Fig. 57.— Posterior polar cataract. References as before. 

The diagnosis of lamellar cataract is easy if its 
nature be understood, but by beginners it is often 
diagnosed as " nuclear." The patients are generally 
children or young adults ; they complain of " near 
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sight" rather than of " cataract ;" for the opacity is 
not usually very dense, and whether the refraction of 
their eyes be really myopic or not, they (like other 
cataractous patients) compensate for dull retinal 
images by holding the object nearer, and so increasing 
the size of the images. The acnteness of vision is 
always defective, and cannot be fully remedied by any 
glasses. They often see rather better with the eyes 
shaded (pupils dilated), or after the use of atropine 
aided by convex glasses to substitute the accom- 
modation. The pupil presents a deeply-seated slight 
greyness (4, Fig. 58), and when dilated with atropine 







Fi&. 58.— Lamellar cataract. Figs. 1, 2, S, as before. Fig. 4 
shows sUffM greyness of the nndilated pupil owing to the 
layers of opacity being deeply seated. 

the outline of the shell of opacity is exposed within it. 
It is sharply defined and circular, and by focal light 
is whitish, interspersed, in many cases, with white 
specks, which at its equator appear as little projec- 
tions (3, Fig. 58). By this examination we easily 
make out that the opacity consists of two distinct 
layers, that there is a layer of clear lens substance 
(cortex) in front of the anterior layer, and that the 
margin (equator) of the lens is clear. By the mirror 
the opacity appears as a disc of nearly uniform greyish 
or dark colour, sometimes with projections, or darker 
dots, and surrounded by a zone of bright red reflexion 
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from the fundus corresponding to the clear margin 
of the lens (2, Fig. 58). The opacity often appears 
rather more dense just at its boundary, a sort of ring ' 
being formed there. In some cases quite large 
spicules or patches project from the margin of the 
opacity. Not only does the size of the opaque lamella, 
and, therefore, its depth from the surface of the lens, 
differ greatly in different cases, but its thickness or 
degree of opacity varies also. The disease is nearly 
always exactly symmetrical in the two eyes. Occa- 
sionally there are two shells of opacity, one within 
the other, separated by a certain amount of dear lens 
substance. 

The lens may be cataractous at birth (congenital 
cataract) . This form, of which there are several varie- 
ties, is nearly always symmetrical, and generally in- 
volves the whole lens. Often the development of the 
eyeball is defective, and though there are no synechisB, 
the iris often acts badly to atropine. 

Trattmatic catoroc^. ---Severe blows on the eye may 
be followed by opacity of the lens, the suspensory 
ligament being generally torn in some part of its 
circle (cancuesion cataract) , but I am not aware that 
cataract ever follows injury to the head without direct 
injury to the eye. 

Traumatic cataract proper is the result of wound 
of the lens-capsule ; the aqueous passing through the 
aperture is imbibed by the lens-fibres, which swell up, 
become opaque, and finally disintegrate and are ab- 
sorbed. The opacity may begin within a few hours 
of the wound ; it progresses quickly in proportion as 
the wound is large, and the patient young. The older 
the patient the more severe are the symptoms likely to. 
be, and the worse the prognosis. A free wound of the 
capsule followed by rapid swelling and opacity of the 
whole lens, in an adult past middle life, may give rise 
to severe glaucomatous symptoms and iritis. In 
from three to six months the wounded lens will 
generally be absorbed, and nothing but some chalky- 
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looking detritus remain in connection with the cap- 
sule. A very fine puncture of the lens is occasionally 
followed by nothing more than a small patch or narrow 
track of opacity, or by very slowly advancing general 
haze. 

The objects of treaimerU are to prevent iritis and 
posterior synechisB by atropine, and by ice and leeching 
if there be severe inflammatory symptoms. We en- 
deavour to wait for the natural absorption of the 
cataract, being prepared to extract the lens by linear 
operation or suction, at any time, should glaucoma, 
iritis, or severe irritation arise. 

Prognosis — a. Cowrse. — Cataracts advance with very 
varying rapidity in different cases. As a rough rule, 
the progress of a general cataract is rapid in proper- 
tion to the youth of the patient. Cataracts in old 
people commonly take from one to three years in 
reaching maturity — sometimes much longer. If the 
lens be allowed to remain for long after it is opaque, 
further degenerative changes generally occur. It 
may become harder and smaller, calcareous and fatty 
granules being formed in it ; the cortex may liquefy 
whilst the nucleus remains hajrd (Morgagnian cataract). 
A soft cataract may undergo partial absorption and 
shrink to a thin, hard, brittle disc. Soft cataract in 
young adults, whether from diabetes or not, is 
generally complete in a few months. 

h. Sight, — The prognosis after operation is good 
when there is no other disease of the eye, and when 
the patient (although advanced in years) is in fair 
general health. It is not so good in diabetes, nor 
when the patient is in obviously bad health, the eyes 
being then less tolerant of operation. — In lamellar 
and especially in congenital cases it must be guarded, 
for the eyes are often defective in other respects, and 
sometimes very intolerant of operation ; the intellect, 
too, is sometimes defective, rendering the patient less 
able to make proper use of his eyes — In traumatic 
cataract of course everything depends on the details 
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of the injury (see p. 141, &c.), but in general the 
younger the patient the better the prospect of a quiet 
and unoompUcAted absorption of the lens. 

In eyery case of immature cataract, the yitreous and 
fundus should be carefully examined by the ophthal- 
moscope, and the refraction ascertained. The pre- 
sence of high myopia is unfavorable, and the same is 
true of opacities m the yitreous, indicating as they 
usually do that it is fluid. Any disease of the cho- 
roid or retina will, of course, act injuriously in pro- 
portion to its position and degree. In eyery case, 
whether complete or not, the size and mobility of the 
pupils to light and atropine and the tension of the 
eye are to be carefully noted. 

Treatment — In the early stages of senile and nuclear 
cataract sight is improved by keeping the pupil 
moderately dilated with a weak atropine solution 
(half a grain to the ounce), used about three times 
a week (compare p. 151). Dark glasses, by allowing 
some dilatation of the pupil, sometimes give relief. 
Stenopaic glasses are sometimes useful. With these 
exceptions, nothing except operative treatment is of 
any use. — ^The management of lamellar cataract re- 
quires separate description. 

Operations for the removal of eata/ract are of three 
kinds : (1) Extraction of the lens entire through a 
large wound in the cornea, or at the sdero-comeal 
jimction, the lens-capsule remaining behind. By a 
few operators the lens is removed entire in its cap- 
sule. (2) Oradual absorption of soft cataracts by the 
action of the aqueous humour, admitted through 
needle punctures in the capsule, just as after acci- 
dental traumatic cataract (needle operations, sohdiony 
discission). The operation needs repetition two or 
three times, at intervals of a few weeks, and the 
whole process therefore spreads over three or four 
months. (3) For soft cataracts, removal by a suction 
syringe or cu/rettCy introduced into the anterior 
chamber through a small wound near the margin of 
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the cornea, the whole lens having been rendered 
semifluid by a free discission operation, usually a few 
days previously. (See Operations.) 

Extraction is necessary for cataracts after about 
the age of forty, the lens from this age onwards being 
so firm that its absorption after discission occupies a 
much longer time than in childhood and youth; 
moreover, as the swelling of the lens after puncture 
by the needle is less easily borne as age advances, 
solution operations become not only slower but 
attended by more danger (p. 155). Lideed, extrac- 
tion is often practised in preference to solution 
much earlier than forty. Suction and solution 
operations are applicable up to about the age of 
thirty-five. 

The suction operation is difficult, and unless well 
performed is. attended by serious risk of severe iritis 
and cyclitis. Its advantage, as compared with needle 
operations, lies in the saving of time, the whole lens 
being removed at one sitting. 

So long as senile cataract is single, or if double, so 
long as the second eye is still serviceable, removal of 
the cataract will seldom be beneficial to the patient ; 
unless his health be likely te suffer by waiting till 
the second eye is ready and his prospect of a good 
result to be thus impaired. Indeed, if one eye be still 
fairly good, the patient will often be dissatisfied by 
finding his operated eye less useful than he e^>ected, 
perhaps even not so useftd as the other. But if there 
be a period of several years between the completion 
of cataract in the first eye and its onset in the other, 
the first may have become over-ripe, and therefore 
somewhat less favorable for operation, if we wait till 
the second eye is affected. The removal of a single 
cataract in young persons is often expedient on the 
ground of appearance, or when it is important that 
the patient should not have a ''blind side." In 
aU cases of single cataract it must be explained that 
after the operation the two eyes will not work to- 
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getber, on account of tlie extreme difference of re- 
fraction. (See Anisometropia). 

Even when both cataracts are mature at the same 
time it is safer to remoye only one at once, because 
the after treatment is more easily carried out upon 
one eye than both, and because after double operation 
any untoward result in one eye adds to the difficulty 
of managing its fellow; while a bad result after 
single extraction enables us to take especial pre- 
cautions, and to modify the operation for the second 
eye. Even if the patient be so old or feeble that the 
second eye may never come to operation, we shall 
consult his interests better by endeayouring to give 
him one good e^e than by risking a bad result in 
attempting to give him both at the same time. 

The jmncijpal causes of faihare after extraction 
are — 

(1.) Hcemorrhage between the choroid and scle- 
rotic, coming on, usually with seyere pain, imme- 
diately after the operation. The blood fills the eye- 
ball, and often oozes from the wound and soaks 
through the bandage. 

(2.) SuppwratUm^ beginning in the corneal wound, 
and in most cases spreading to the whole cornea, to 
the iris and yitreous, and ending in total loss of the 
eye. It occasionally takes a less rapid course, and 
stops short of a fatal result. The alarm is giyen in 
from twelve hours to about three days after operation 
by the occurrence of pain, inflammatory oedema of 
the lids (particularly the free border of the upper lid), 
and the appearance of some muco-purulent discharge. 
On raising the lid the eye is found to be greatly con- 
gested, its conjunctiva cedematous, the edges of 
the woimd yellowish, and the neighbouring cornea 
steamy and hazy. In very rapid cases the pupil, 
especially near to the wound, may already be occupied 
by lymph. 

The energetic use of hot fomentations for an hour 
three or four times a day,and the constant employment 
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between times of a tight compressiye bandage, are the 
only local means likely to be useful, while intemallj 
full doses of quinine with ammonia, and wine or 
brandy, should be at once resorted to. But the great 
majoniy of these cases go on to suppurative panoph- 
thalmitis or to severe plastic irido-cyclitis with opacity 
of cornea and shrinking of the eyeball. 

(8.) Iritis may set in between about the fourth and 
tenth days. As in commencing suppuration, so here, 
pain, oedema of the eyelids, and chemosis are the 
earliest symptoms. There is lacnmation, but no 
muco-purulent discharge, and the cornea and wound 
remain clear and bright. The iris is discoloured 
(unless it happen to he naturally greenish brown), 
and the pupil dilates badly to atropine. Whenever in 
a case presenting such symptoms a good examination 
is rendered dif&cult on account of the photophobia, 
iritis should be suspected. If the early symptoms 
are severe, a few leeches to the temple are very 
useful. Atropine and local warmth are the most 
important remedial measures. If atropine' after a 
time causes irritation (p. 78), daturine or duboisine 
should be tried (F. 26, 27). 

This inflammation is plastic, ending in the forma- 
tion of more or less dense membrane which occupies 
the area of the pupil, and often, by contracting and 
drawing the iris with it towards the operation scar, 
diminishes and displaces the pupil. (iSeelridotomy.) 
The membrane is often distinctly behind the iris and 
free from it ; it is then derived from the ciliary pro- 
cesses (irido-cyclitis). 

(4.) The iris may prolapse into the wound at the 
operation, or a few days afterwards by the reopening 
or yielding of a weakly united wound. When iridec- 
tomy has been done the ^prolapse appears as a little 
dark bulging at one or both ends of the wound, 
and often causes much irritabiliiy for many weeks 
without actual iritis. The protrusion in the end 
generally flattens down, but sometimes it needs to 
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be punctured or even remoTdd. The ocourrenoe <^ 

I>rolap8e is a reftson for keeping the eye tied up 
(mger. — After operations are needed, when iritis ha^ 
ended in more or less occlusion and contraction of the 
pupil. Nothing should be done until all active 
symptoms have subsided, and the eye has been quiet 
for some weeks. 

Sight after ih$ removal of cata/raet. — In accounting 
for the state of the sight we have to remember that 
the acuteness of sight naturally decreases in old age 
(p. 32). Again, slight iritis producing a little filmy 
opacity in the pupil is common after extraction. 
Some eyes without positive inflammation remain 
irritable for long after the operation, so that pro- 
longed use is impossible. So that, putting aside 
the graver complications, we find that, even of th^ 
■eyes which do best, a large proportion fail to reach 
anything like normal acuteness of vision. Cases are 
considered good when the patient can with his glasses 
read anything between Nos. 1 and ]4 Jaeger and -f^ 
Snellen; but a much less satisfactory result than 
this is very useful. About 5 per cent, of the ^yes 
operated upon are lost from various causes. — The 
.eye is rendered extremely hypermetropic by removal 
of the lens, and strong convex glasses are necessary 
for clear vision. They should seldom be allowed 
until three months after the operation, and at first 
they must not be continuously worn. Two pairs are 
needed ; one making the eye emmetropic, giving clear 
vision of distant objects (+ 10 or 11 D.), the other 
(about + 16 DX for vision of objects at a short dis^ 
tance (8" or !&' = 20 or 25 cm.), and representing 
the eye when strongly accommodated. As all acconb- 
modation is lost, the patient has scarcely any range 
of distinct vision. 

Lamellar caiaract. — If the patient can see enough 
to get on fairly well at school, or in his occupation, it 
is best not to remove the lenses ; but when the opacity 
is dense enough to interfere seriously with the 

11 
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patient's prospects, something must alwajs be done* 
The choice lies between artificial pupil when the 
margin of clear lens is wide, and solution or extrac- 
tion when it is narrow, or when large spicules of 
opacity project into it from the opaque la.mella. It 
is very difficult to say which of the two gives on the 
whole the better results, and we must judge each 
case on its own merits. If atropine, by dilating the 
pupil, improves the sight, an artificial pupil, made 
by removing the iris quite up to its cUiary border, 
will generally be beneficial ; the clear border of the 
lens is thus exposed in the coloboma, and light passes 
through it more readily than through the hazy part. 
A very good rule is to operate on only one eye at a 
time, thus allowing the choice of a different opera- 
tion on its fellow. 

Secondary cataracts with complete blindness, indi- 
cating deep disease, should never be operated upon. 

Dislocation of the lens in its capsule is usually 
caused by a blow on the eye, but may be spontaneous. 
It is usually downwards, and only partial ; the iris 
is tremulous where it has lost support (p. 137), but 
often bulged forward at some other part ; the upper 
edge of the lens can be seen through the dilated 
pupil, appearing with the ophthalmoscope as a curved 
black line across the field. Such dislocation may 
cause glaucoma. The lens finally often becomes 
opaque. — More rarely the transparent lens is com- 
pletely dislocated into the anterior chamber ; when 
of full size it causes glaucoma, but if shrunken, may 
remain without doing harm. Sometimes it can be 
made to pass at will through the pupil by altering 
the position of the head. The edge of a transparent 
lens in the anterior chamber appears as a bright line 
by focal illumination, and the iris is much pushed 
back — two important points of distinction from 
" spongy" exudation in iritis (p. 110). 
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CHAPTER Xn 

DISEASES OV THE CHOROID. 

The choroid is, next to the ciliary processes, the 
most vascular part of the eyeball, and from it the 
outer layers of the retina, and probably the vitreous 
humour also, mainly derive their nourishment. In- 
flammatory and degenerative changes often occur, 
some of them entirely local, as in myopia, others 
symptomatic of constitutional, or of generalised dis- 
ease, such as syphilis and tuberculosis. Choroiditis, 
unlike inflammation of its continuations, the ciliary 
body and iris, is seldom shown by external conges- 
tion or severe pain ; and as none of its symptoms 
are characteristic, its diagnosis rests chiefly on oph- 
thalmoscopic evidence. 

Blemishes or scars, permanent and easily seen, 
nearly always follow disease of the choroid, and such 
spots and patches are often as useful for diagnosis 
as cicatrices on the skin, and deserve as careful 
study. The retina lying over an inflamed choroid 
often takes part in the active changes, or atrophies 
afterwards ; but in other cases, apparently as severe, 
it is uninjured. Indeed it is sometimes far from 
easy to say in which of these two structures the dis- 
ease has begun, especially as changes in the pigment 
epithelium, which is really part of the retina, are as 
often the result of deep-seated retinitis or retinal 
hsBmorrhage as of superficial choroiditis. Patches 
of accumulated pigment, though usually indicating 
spots of former choroiditis, are sometimes the result 
of bleeding, either from retinal or choroidal vessels, 
and some skill is needed in correctly interpreting 
such appearances. 
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Appearances in health. — The choroid is composed 
chiefly of blood-vessels and of cells containing dark 
brown pigment. The quantity of pigment varies 
much in different eyes, and to some degree in dif- 
ferent parts of the same eye ; it is very scanty in 
ear}y childhood, and in persons of fair complexion ; 
more abundajat in persons with dark hair and brown 
irides; more plentiful in the region of the yellow 
spot than elsewhere. In old age the pigment epithe- 
lium becomes paler. When examining the choroid 
we need to think of four parts : (1) the retinal pig- 
ment epithelium (which is for ophthalmoscopic pur- 
poses choroidal), recognised in the erect image as a 
fine darkish stippling; (2) the capillary layer 
(cborio-capillaris), just beneath the epitheluun, 
forming a very close meshwork the separate vessels 
of which are not visible in life ; (3) the laiger biood- 
vessels often easily visible ; (4) the pigmented con- 
nective-tissue cells of the choroid proper, which lie 
amongst the larger vessels. 

In the majority of eyes these four structures ai^e 
so toned as to give a nearly uniform full red colour 
by the ophthalmoscope, blood-colour predominating. 
In very dark races the pigment is so excessive that 
the fundus has an uniform slaty colour. In very 
fair persons (and young children) the deep pigment 
(4) is so scantv that the large vessels are separated 
by spaces of Hghter colour than themselves (Fig. 
SO), In dark individuals these intervascular spaces 
are of a deeper hue than the vessels, the latter 
appearing like light streams separated by dark is- 
lands (Fig. 61, a). Near to the disc and y. s. the 
vessels are extremely abundant and very tortuous, 
the interspaces being small and irregular; but to- 
wards and in front of, the equator the veins take 3. 
nearly straight course, converging to their exits at 
the vena vorticosa, and the islands are larger and 
elongated. The veins are much more numerous and 
larger than the aoieries (Fig. 60), but no distinction 
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can be made between them in life. The vessels of 
the choroid, unlike those of the retina, present no 
light streak along the centre (c./. p. 47). 

The pigment epithelium and the capillary layer 
tone down the above contrasts, and so in old age, 
when the epithelial pigment is bleached, and 
again when the capillary layer is atrophied after 
superficial choroiditis (Fig. 61, a), the distinctions 
described are particularly marked. — Fig. 69 shows a 
vertical section of natur£dly injected human choroid ; 
the uppermost dark line is the pigment epithelium 

(1) ; next are seen the capillary vessels, cut across 

(2) ; then the more deeply-seated large vessels (3), 
and the deep layer of stellate pigment-cells of the 
choroid proper (4). — Fig. 60 is from an artificially 
inject'Cd human choroid seen from the inner surface. 
The shaded portion is intended to represent the 
general effect produced by all the vessels and the 
pigment epithelium. The lower part shows the 
large vessels with their elongated interspaces, as 
may be seen in a case where the pigment epithelium 
and chorio-capillaris are atrophied (Fig. 61, &) ; in a 
dark eye these interspaces would be darker than the 
vessels. The middle part shows the capillaries 
without the pigment epithelium. Both figures are 
magnified about four times as much as the image in 
the indirect ophthalmoscopic examination. 




Fio. 59. — Human choroid, yertical section. Katorally injected. 

X 20. 

OphthalmoBcopie signs of disease of the Choroid, 

The changes usually met with are indicative of 
aWophy, This may be partial or complete j primary 
or following inflammation or hemorrhage; in cir- 
cumscribed spots or patches, or in large and less 
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abrupt!; botmded areas. Secondarj changes are 
often present in the corresponding parts of the 



Fia. 60.— Teuels of bnmin cboroid Brtiflciallj injected. Ar- 
teriea crou-ahuled. Cai»11iiriei too diirk and rather too 
Btaall. The nppennoat shaded part repreients the effect 
of the pignent epithelinm. x 20. 

retina. The chief signs of atrophy of the choroid 
are — (1) the substitution of a pttler colour (varying 
from a pale red to a full paper-white), for the full 
red of health, the subjacent white sclerotic being 
more or less visible where the atrophic changes have 
occurred ; (2) black pigment in spots, patches, or 
rings and in varying quantity upon, or around the 

Sle patches. These pigmentations result, Ist, from 
iturbance and heaping together of the normal pig- 
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ment, 2iid, from increase in its quantity, 8rd, from 
blood-colouring-matter left after extravasationB. 
Patches of primary atrophy {e.g. in myopia) are 
never much pigmented unless bleeding haTe taken 

{ilace. The amount of pigmentation in atrophy fol- 
owing choroiditis is closely related to that of the 
healthy choroid, i.e. to the compleition of the person. 
Pigment in the fundus may lie in the retina as well 
as in or on the choroid, and this is true whatever may 
have been its origin, for in choroiditis with secondary 
retinitis the choroidal pigment often passes forwards 
into the retina. When a spot of pigment is dis- 
tioctly seen to cover over a retinal vessel that spot 
must be not only in, but very near the anterior (inner) 
surface of, the retina; and when the pigment has a 
linear, mossy or lace-like pattern (Fig- ?I)> it is 
always in the retina; these are the only conclusive 
evidences of its position. 



Fis. 61.— Atrophy after g.vphilitic cboroiditia, showiag vuioDi 
degrees of waatiag (Hutchinson), a. Atrophy of pigment 
epithelium, h. Atrophy of spithelintn and ehoria-enpil- 
laris ; Iha largos reuela eipoaed. c. Spoti of completo 
BtTopby, many with pigmeot accumulation. 
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It is important and tiaually easy to distin^id' 
betveen partial and Mmplete atrophy of the choroid. 
In superficial atrophy afiectl&g the pigment epi' 
thelinm and ca,pillaLiT layer, the large vessels are 
pecoliarly distinct (Slg. 61 a and 6). Sncli " caj^- 
lary" or "epithelial" choroiditis often coTers a largo 
surface, the boiindaries of which are sometimes well 
defined and ainnouS or map-like, but are as often ill 
marked ; in the latter case careful compaiisoA between 
different parts of the fnndus is necessary, and allow- 
ance must be made for the patient's age and com< 
plexion. Complete atrophy is shown by the presence of 
patches ofwhite or yellowish- white colour of all poBsibla 
tariationg In size, with sharply-cut, circular, or undu' 
lating borders, and with or without pigment accumu- 
lations (Figs. 61 c and 62). The retinal Tessete 
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pass anobscured over patches of atrophied choroid, 
proving that the appearance is caused by some change 
deeper than the surface of the retina. 

In recent ehoroidUit we also often see patches of 
palish colour, but tbey are leas sharply bounded and 
frequently of a greyer or whiter ^ess yellow) colour 
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than patches of atropbj ; moreoTor, the edge of such 
a x)atch is softened, the texture of ^e choroid being 
dimlj Tisible there, because only partly veiled by 
exudation. If the oyerlying retina is unaffected 
its Tessels are clearly seen over the diseased part, 
but if the retina itself is hazy or opaque the exact 
seat of the exudation often cannot be at once 
decided. In recent cases the vitreous too is often 




xtO 



Fig. 68. — Minute exadatioDs into inner layer ol choroid in 
syphilitic Choroiditis. Pigment epithelinm adherent over 
the exudations, but elf^ewhere has been washed off. Ch, 
Choroid; Set, Sclerotic. 

hazy or full of fiocculi. Most commonly, however, 
patients do not come until the exudation stage of 
choroiditis has passed into atrophy. 

Syphilitic choroiditis begins in, and is often con- 
fined to, the inner (capillary) layer of the choroid 
(Fig. 63), and hence it often affects the retina. In 
miliary tuberculosis of the choroid the overlying 
retina is clear, and the growth is, for the most part, 
deeply seated and around an artery (Fig. 64). After 
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FlO. 64. — Section of ttiHary tubercle. Inner layers of choroid 
comparatiyely unaffected* The lighter shading snrrounding 
an artery in the deepest part of the taberele, representi 
the oldest part, which is caseating. 

very severe choroiditis, or extensive heBmorrhage, the 
absorption may be incomplete ; in addition to atrophy, 
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we then see grey or white patches, or lines, which, in 
pattern and apparent texture, remind us of scars in 
the akin, or of patches and liiua of old thickening od 
serous membranes. 

Yerj characteristio changea are seen after rvptvre 
of the choroid irom suddea stretching caused by blows 
on the front of the eye. These ruptures, always 
situated in the central region, occur in the form of 
long tapering lines of atrophy, usually curved slightly 
towards the disc, and sometimes branched (Fig. GB) . 



Fia. 65.— Baptnrea of Choroid. (Wecker.) 

their borders are often pigmented. If seen soon after 
the blow the rent is more or less hidden by blood, and 
the retina over it is haay. 

The pathological condition known as " colloid dis* 
ease" of the choroid consists in the growth of very 
small nodules, soft at first, afterwards becoming bard 
like glass, from the thin /amtna elaetica, which lies 
between the pi^ent epithelium and chorio-capillims. 
It is common ra eyes excised for old inflammatoi^ 
mischief, and in partial atrophy after choroiditis 
(Fig. 66), But little is known of its ophthalmoscopic 
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equivalent, or its clinical cbaracters. Probablj it 
maj result from rarious forms of choroiditis, and 
may also be a natural senile change. 
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Fia. 66. — Partial atrophj after Byphilitic choroiditis. Minnte 
gprowthfl from inner surface of choroid, showing how they 
disturb the outer layers of the retina, x 60. 

Hcemorrhagefrowi the choroidal vessels is not so often 
recognised as from those of the retina, but may be 
seen sometimes, especially in old people and in highly 
myopic eyes. The patches are more rounded than 
retinal hsBmorrhages, and it is often possible to 
recognise the striation of the overlying retina. Occa- 
sionally they are of immense size. 

Clinical forms of choroidal disease, 

(1.) Numerous discrete patches of choroidal 
atrophy (sometimes complete, as if a round bit had 
been punched out, in others incomplete, though 
equally round and well defined) are scattered in 
different parts of the fundus, but are most abun- 
dant towards the periphery ; or, if scanty, are found 
only in the latter situation. They are more or less 
pigmented, unless the patient's complexion is ex- 
tremely fair (Figs. 61 c and 62). 

(2.) The disease has the same distribution, but 
the patches are confluent ; or large areas of incom- 
plete atrophy, passing by not very well defined 
boundaries into the healthy choroid around, are 
interspersed with a certain number of separate 
patches ; or without separate patches there may be a 
widely-spread superficial atrophy with pigmentation 
(Fig. 61 a and 6). 
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These two types of ehoroidiiis dissiminata run into 
one another, different names being used by authors to 
indicate topographical varieties. Generally both 
eyes are afEected, though unequally ; and in some 
cases one escapes. The retina and disc often show 
signs of past or present inflammation. 

Syphilis is almost invariably the cause of sym- 
metrical disseminated choroiditis. The choroiditis 
begins from one to three years after the primary dis- 
eaS:,whetherthisbea^uWorinherite&5 ocSsion- 
ally at a later period. 

The discrete variety (Fig. 61 e.), where the 
patches, though usually involving the whole thick- 
ness of the choroid, are not connected by areas of 
superficial change, is the less serious form, unless 
the patches are very abundant. A moderate number 
of such patches confined to the periphery, cause no 
appreciable damage to sight. 

The more superficial and widely-spread varieties,, 
in which the retina and disc are inflamed from the 
first, are far more serious. The capiLlslry layer of 
the choroid seldom again becomes healthy, and with 
its atrophy, even if the deeper vessels be not much 
changed, the retina suffers, passing into slowly 
progressive atrophy. The retina often becomes 
pigmented (Fig. 71), its blood-vessels extremely nar- 
rowed, and the disc passes into a peculiar hazy 
yellowish atrophy (** waxy disc " — Hutchinson, ^* cho- 
roiditic atrophy" — Gowers). The appearances may 
closely imitate those in true retinitis pigmentosa, and 
the patient, as in that disease, often suffers from 
marked night-blindness. Such cases continue to 
get worse for many years, and may become nearly 
blind. 

Syphilitic choroiditis generally gives rise, at an 
early date, to opacities in the vitreous; they are 
either of large size and easily seen as slowly 
floating ill-defined clouds, or so minute and 
numerous as to cause a diffuse and somewhat 
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dense bftzinefls Q* du$t*Iike opa43tt]e8/' Forster) (tee 
p. 226). Some of the larger ones may be perma^ 
nent. In the aivaneed dtages, as in true retinitis 
pigmentosa, posterior polar cataract is sometimes 
developed. 

There are no constant differences between cho- 
roiditis in acquired and in inherited syphilis; in 
many cases it would be impossible to guess, from the 
ophthalmoscopic changes, with which form of the 
•disease we had to do. But there is, on the whole, a 
greater tendency towards pigmentation in the cho- 
roiditis of hereditary than in that of acquired syphilis, 
and this applies both to the choroidal patches and to 
the subsequent retinal pigmentation. 

In the treatment of syphilitic choroiditis we rely 
alm^ost entirely on the constitutional remedies for 
syphilis— mercury and iodide of potassium. Oases 
which are treated early in the exudation stage aro 
Tery much benefited in sight by mercury, the visible 
exudations quickly melting away ; but I believe that 
even in these, complete restitution seldom takes 
place, the nutrition and arrangement of the pigment 
epithelium and bacillary layer of the retina being 
quickly and permanently damaged by exudations 
into or upon the chorio-capillaris (as in Fig. 63). 
In the later periods, when the choroid is thinned by 
atrophy, or its inner surface roughened by little out- 
growths (Fig. 66), or adhesions and cicatricial oon- 
iaractions have occurred between it and the retina, 
nothing can be done. A long mercurial course should, 
however, always be tried if the sight be still failing, 
even if the changes all look old ; for in some cases, 
even of very long standing, &esh foilure takes place 
irom time to time, and internal treatment has a veiy 
marked influeoee. In acute cases it is well to pre- 
scribe slso rest of the eyes in a dark room, and the 
employnitent of the artificial leech or of dry cupping 
nt intervals of a few days, for some weeks. But 
it is often difficult to ensure such fusctional rest, 
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for the patients seldom have pain or other dis- 
comfort. 

(3.) The choroidal disease is limited to the central 
region. There are many varieties of such localised 
change. 

In myopia the elongation which occurs at the 
posterior pole of the eye very often causes atrophy of 
the choroid contiguous to the disc, and usually only 
on the side next the yellow spot (p. 266). The 
term "posterior ataphyloma *' is applied to this form 
of disease when the eye is myopic, because the atrophy 
is, a sign of posterior bulging of the sclerotic. The 
term ** sderotico- choroiditis poeterior'* is also used. 
A similar, but narrow and less conspicuous, crescent 
or zone of atrophy around the disc is seen in some 
other states without myopia, notably in old persons, 
and in glaucoma (Fig. 80). Separate round patches 
of complete atrophy (" punched-out " patches) at* 
the central region may accompany the commoner 
changes in myopia, and must not then be ascribed 
to syphilitic choroiditis ; more commonly in myopia 
ill-defined partial atrophy is seen about the y. s., 
sometimes with splits or lines running horizontally 
towards this part from the disc. 

Central senile choroiditis. — Several varieties of dis- 
ease confined to the region of the y . s. and disc are seen, 
and chiefly in old persons. A particularly striking and 
rather rare form is shown in Fig. 67. In others a 
larger, but less defined, area is affected. Some of these 
appearances undoubtedly result from large choroidal 
or retinal extravasations, but the nature of the dis- 
ease in such as Fig. 67 is obscure. — ^In another form, 
along with superficial atrophy, the large deep vessels 
are much narrowed, or even converted into white lines 
and devoid of blood column, by thickening of their 
coats. — In another form the central region is occupied 
by a number of very small, white, or yellowish- white 
dots, sometimes visible only in the erect image. 
This form in typical cases is very peculiar, and 
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appears to be almost stationary ; the discs are often 
decidedly pale ; wlien very abundant the spota 
coalesce, and some pigmentation is found. Tbe 



Fie. 67.— Centnl ckiraiditii. (We«ker and Jaeger.) 

pathological anatomy and general relations of this 
disease are incomplett^ly known ; it has been clinically 
described by Hutchinson and Tay, and is tolerably 
common. It ie symmetrical, and the changes may 
sometimes be mistaken for a slight albuminuric re- 
tinitis (see p. 69). No treatment seems to have any 
influence. — ETeir case of immature cataract should, 
irhen possible, be examined for central choroidal 
changes. 

(4^ Anomalowt forma of choroidal diseate, — Single, 
large patches of complete atrophy, vrith pigmenta- 
tion and not located in any particular part, are occa- 
sionally met with. There is reason to befieve that some 
of them have followed the absorption of tubercular 
growths in the choroid, while others are the result of 
single large heemorrhages (p. 171). Single large 
patches of exudation are also met with, and are per- 
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haps tubercular (see also p. 124). — Generalised eha- 
roidal disease in patches sometimes occurs in persons 
:who have certainly not had syphilis. 1 believe thaii 
in most of these the disease is due to numerous scat- 
tered hsBmorr hages into the choroid, sometimes occur- 
ring repeatedly at difEerent dates, and leading to 
patches of partial atrophy with pigmentation. The 
local cause of the haemorrhage is obscure ; the disease 
often affects only one eye, and is generally seen in 
young males, if may jihaps be cJled hemorrhagic 
choroiditis (compare p. 229 (4)). Although the 
changes produced are very gross, some of these 
patients regain almost perfect sight, a fact, perhaps, 
pointing to the deep layers of the choroid as the 
seat of disease. 

Single spots of choroidal atrophy, especially to- 
wards the periphery, should, no less than abundant 
changes, always excite grave suspicion of former 
syphilis, and often furnish valuable corroborative 
evidence of that disease {eompa^e Myopic changes). 
The periphery cannot be fully examined unless the 
pupil be widely dilated. A few small, scattered spots 
of 'black pis^ment on the choroid or in the retina, 
without evidence of atrophy of the choroid, often in- 
dicate former heemorrhages. Such spots are seen after 
recovery from albuminuric retinitis with hssmor- 
rhages, after blows on the eye, and sometimes without 
fl,ny relevant history. 

Congestion of the choroid is not commonly recog- 
nisable by the ophthalmoscope. That active conges- 
tion does occur is certain, and it would seem that 
myopic eyes are especially liable to it, particularly 
when exposed to bright light and great heat. Serious 
hemorrhage may undoubtedly be excited under such 
circumstances. In conditions of extreme ansdmia the 
whole choroid becomes unmistakeably pale. 

Cohboma of the choroid (congenital deficiency o{ 
the lower part) is shown ophthalmoscopically by a 
lar|;e surface of exposed sderotic^ often embracing 
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the disc (which is much altered in form, and may be 
hardly recognisable), and extending downwards to 
the periphery, where it often narrows to a mere line 
or chink. The surface of the sclerotic, as judged by 
the course of the retinal yessels, is often very irregu- 
lar, from bulging of its floor backwards. The colo- 
boma is occasionally limited to the part around the 
nerve, or may form a separate patch. Coloboma of 
the choroid is often seen without coloboma of the iris, 
and when both exist, a bridge of choroidal tissue 
generally separates them in the region of the ciliary 
body. 

AUnnism is accompanied by congenital absence of 
pigment in the cells of the pigment epithelium and 
stroma of the whole ureal tract (choroid, ciliary pro- 
cesses, and iris). The pupil looks pink because the 
fundus is lighted, to a great extent, indirectly through 
the sclerotic. Sight is always defective, and the eyes 
photophobic and usually oscillating. Many almost 
albinotic children become moderately pigmented as 
they grow up. 
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CHAPTEE Xni 

DISEASES OF THE BBTINA. 

Of the many -morbid changes to which the retinit 
is subject, some begin and end in this membrane, 
such as albuminuric retinitis and . many forms of 
retinal hsBmorrhage; in others, the retina t«kes 
part in changes which b^n in the optic nerve 
(neuro-retinitis), or in the choroid (choroido- 
retinitis) ; very serious lesions also occur from 
embolism or thrombosis of the central retinal ves^ 
sels. The retina may be separated ('* detached") 
from the choroid by blood or other fluid. The retina 
may also be the seat of malignant growth (gHoma}, 
and probably of tubercular inflammation. 

In health the human retina is so nearly trans- 
parent as to be almost invisible by the ophthalmoscope 
during life, or to the naked eye if examined imme- 
diately after excision. We see the retinal blood- 
ves^sels, but the retina itself, as a rule, we do not see. 
The main blood-vessels are derived from the arteria 
and vena centralis, which enter the outer side of the 
optic nerve, about 6 mm. behind the eye, and except 
close to the disc, they are smaller and much less abun- 
dant than those of the choroid (Fig. 80) ; the veins 
and arteries are generally in pairs, the veins not 
being more numerous than the arteries ; all pass 
from or to the optic disc. At the disc anastom- 
oses, chiefly capillary, are formed between the 
vessels of the retina and those of the choroid and 
sclerotic. As no other anastomoses are formed by the 
vessels of the retina, the retinal circulation beyond 
the disc is terminal; and, further, as the vessels 
branch dichotomously, and the branches anastomose 
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only bj means of their capillarieB, the circulation of 
eacli considerable branch is terminal also. The 
capillariee, which are not Tisible b^ the ophthalmo- 
scope, are narrower and much leaa abundant (except 
just at the j. s. region) than those of the choroid 
(compare Figs. 60 and 68), their meshes becoming 
wider and wider towards the anterior and less im. 
portant parts of the retina. They are most abundant 
at the 7. 8. region, the only part used for accurate 
vision ; the verj centre of this region {fovea centralU), 
howerer, where all the layers except the cones and 
outer granules are excessivelv thin, contains no 
vessels, the capillaries forming fine close loops just 
ground it (Fig. 68). 



FiO- 68. — Blood-veaiela of hniaan retina at the ;«Uow apot 
(artiScial injection). The central gup coireiponda to the 
fovea centralii. 1. Arteriel; ». Veinaj ». Naial aide 
(toward! diac) ; t. Temporal side. 

In children, especially those of dark complexion, a 
peculiar and stnking whitish shifting reflexion, or 
shimmer, is often seen at the yellow spot region and 
along the course of the principal vessels. It changes 
with every movement of the mirror, and reminds one 
of the shifting reflexion from " watered " and " shot" 
silk. Around the yellow spot it takes the form of a 
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riog or zone, and is known as the *' balo round the 
macula" (p. 47). When the choroid is highly pig- 
mented, even if this shifting reflexion be absent, the 
retina is visible as a faint haze over the choroid like 
the " bloom" on a plum. Under the high magnify- 
ing power of the erect image the nerve- fibre layer is 
often visible near the disc, as a faintly-marked radiat- 
ing striation. The sheaths of the large central 
vessels at their emergence from the physiological 
pit (p. 45) show many variations in thickness and 
opacity. 

In rare cases the medullary sheath of the optic 
nerve-fibres, which should cease at the lamina cri- 
brosa, is continued up to or reproduced at the disc, 
especially at its margin, and causes the ophthalmo- 
scopic appearance known as " opaque nerve-fibres.'* 
This congenital peculiarity may adBEect the nerve- fibres 
of the whole circumference of the disc or only a patch 
or tuft of the fibres ; it may only just overleap the 
edge of the disc, or may extend far into the retina, 
where even separate islands of opacity are sometimes 
seen. It is to be particularly noted that the central 
part (physiological pit) of the disc is never affected, 
because it contains no nerve-fibres. The affected part 
is pure white, and quite opaque ; at its margin the 
patch thins out gradually, and is striated in fine lines, 
which radiate from the disc like carded cotton wool ; 
the retinal vessels may be buried in the opacity, or 
run imobscured on its surface, and are of normal 
size. The deep layers of the affected part of the 
retina being obsciured by the opacity, an enlargement 
of the normal "blind-spot" is the result. One or 
both eyes may be affected. There is seldom any 
difficulty in distinguishing this condition from opacity 
due to neuro-retinitis. 

Ophthalmoecopic signs of retinal disease. 

Congestion, — No amount of capillary congestion, 
whether passive or active, alters the appearance of the 
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retma ; and as to the large Tessels, it is better to speak 
of the arteries as unusually large or tortuous, or of 
the veins as turgid, or tortuous, than to use the 
general term congestion. Capillary congestion of 
the optic disc may undoubtedly be recognised ; but 
even here great caution is needed, and much allowance 
must be made for differences of contrast depending 
on the depth of tint of the choroid, for the patient's 
health and age, and for the brightness of the light 
used, or, what is the same thing, for the size of the 
pupil. Caution is also needed against drawing hasty 
inferences from the slight haziness of the outline of 
the disc, which may often be seen in cases of hyper- 
metropia, and which is certainly not always morbid. 

The only ophthalmoscopic evidence of true 
BetiniHa is loss of transparency of the retina, and 
two chief types are soon recognised according as 
the opacity is diffused, or consists chiefly of abrupt 
spots and patches. Heemorrhages are present in 
many cases of retinitis ; but they are also common 
in cases where there is no true inflammation. The 
state of the disc varies much, but it seldom escapes 
entirely in a case of extensive or prolonged re- 
tinitis. In a large majority of cases of recent 
retinitis the visible changes are limited to the cen- 
tral region, where the retina is thickest and most 
vascular. 

(1.) The lessened transparency which accompanies 
diffused retinitis simply dulls the red choroidal 
reflex, and the term " smoky " is fairly descriptive 
of it. The same effect is given by slight haziness 
of any of the anterior media, but a mistake is ex- 
cusable only when there is diffused mistmess of the 
vitreous from opacities which are too small to be easily 
distinguished (pp. 226 and 228), and the difficulty is 
then increased because this verv condition of the 
vitreous often coexists with retinitis. A comparison 
of the erect and inverted images is often useful, for 
if the diffused haze noticed by indirect examination 
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be canwd 1^ retinitis, then by the direct examina- 
tion what before seemed a uniform baze may now 
appear as well-marked spotting or streaking. When 
the change is pronounced enough to cause a de- 
cidedlj white baze of the retina there ia no longer 
any doubt. The retinal arteries and reins are 
BOmetimes enlarged and tortuous in retinitis, and in 
serere cases they are generally obscured in some 
part of their course. These diffused forms aro 
usually caused either by syphilis or embolism. 

(2.) The retina generally is clear, hut near the 
yellow spot a number of small, intensely white 
rounded spots are seen (Fig- 69),either quite discrete 



Fie. 69. — Reiul ratiniU* m ■ lata itage. (Wcckar aad Jaeger.) 

or partly confluent. When very abundant and con- ' 
fluent they form lai^, abruptly outlined patches, 
often with crenat«d borders ; or some parts may be 
striated and others stippled. 

(D.) A number of sepaxate patches are scattered 
about the central region, but without special reference 
to the yellow spot. They are of irregukr shape, white 
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or pale bnS, and Bometimea atriated ; the; are easily 
distinguiBlied from patches of choroidal atrophj^ (p. 
16fi) by their colour, the oomparatiTe BoftnesB of their 
outlinea, and the ah«ence of pigmentation. 

In the two last fomu, hnrnorrhagea are usually 
present also. 

(4.) TherearanumeroaBluBinoiThagea, with general 
hanness intensified at places into distinct, but not 
abmptlydefined, patches of white or yellowish-white; 
the retinal Tcsaels are extremely tortuous, and the 
Tfliiu dilated (Fig. 70). 



Fig. 70. — Beceot Mvere retinitia in reiul diuue. (Oowen.) 

Forms 2 and 3 are generally aasociatad with albu< 
minuria, but in rare cases simUar cbangee ore caused 
by cerebral disease. The changes are always nearly 
symmetrical. 

(£.) Barely a Bingle lai^ patch or area of white 
opacity is seen with softened, ill-defined edges, any 
retinal Teasels that ma; cross it being obscured. In 
moat cases such a paten of retinitis is caused by cho- 
roidal exudation beneath (p. 168). 

Stnnorrhage into (or beneath) the retina ia Vnown 
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by its colour, which is darker thd»ii that of the 
average choroid ; but redder and lighter than that of 
a very dark choroid. Blood may be effused into any 
of the retinal layers, and the shape of the blood 
patches is mainly determined by their position. 
When effused into the nerve-fibre layer, or confined 
by the sheath of a large vessel, the extravasation 
takes a linear or streaked form and structure, follow- 
ing the direction of the nerve fibres ; extravasations 
in the deeper layers are generally rounded or irre- 
gular. Very large haemorrhages, many times as 
large as the disc, sometimes occur near the yellow 
spot, and probably all the layers then become infil- 
trated, while sometimes the blood ruptures the 
anterior limiting membrane of the retina and passes 
into the vitreous. 

Eetinal hsemorrhages may be large or small, single 
or multiple ; limited to the central region or scattered 
in all parts ; linear, streaky or flame-shaped, punctate 
or blotchy ; they may lie alongside lai^e vessels, 
or be in no apparent relation to visible vessels. The 
haemorrhage may, as already mentioned, be the pri- 
mary change or may only form part of a retinitis or 
papiQo-retinitis. A haemorrhage which is mottled 
and of dark, dull colour is generally old. The rate of 
absorption varies very greatly ; haemorrhages after 
blows are very quickly absorbed, while those de- 
pending on rupture of diseased vessels in old people 
or accompanying albuminuric retinitis, generally 
last for months, and often leave permanent traces. 

JPigmentation of the retina has been referred to 
in connection with choroiditis (p. 166). Whenever 
pigment in the fundus forms long, sharply-defined 
lines, or is arranged in a mossy, lace-like or reticu- 
lated pattern, we may always safely infer that it is 
situated in the retina, and generally that it lies along 
the sheaths of the retinal vessels (compare Fig. 71 
with Fig. 68) . Pigment in or on the choroid never takes 
such a pattern, being usually in blotches or rings. ^ 
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The two tjpes, however, are often miogled in cases of 
choroiditis with secondary affection of the retina ; 
indeed, in every case where we decide that the retina 




Fia. 71. — Study of pigment in the retina in a specimen of 
secondary retinitis pigmentosa, seen from the inner (vitre- 
ons) surface. 

is pigmented the choroid must be carefully examined 
for evidences of former choroiditis. 

Spots of pigment are not unfrequently left after 
the absorption of retinal haemorrhages. It is seldom 
dif&cult to distinguish these spots from those which 
follow choroiditis ; they are uniformly black or dark 
brown, and though sometimes surrounded by a 
little collar of pale choroid, or by some disturbance 
of the pigment epithelium, they are not associated 
with any other signs of choroidal disease (compare 
Choroidal Hfiemorrhage, pp. 160 and 164). 

Atrophy of the retina, of which pigmentation, when 
present, is always a sign, has for its most constant 
indication a marked shrinking of the retinal blood- 
vessels and thickening of their coats. When the 
atrophy follows a retinitis or choroido -retinitis (reti- 
nitis pigmentosa, syphilitic choroid o- retinitis, &c.) all 
the layers are involved, and the outer layers (those 
nearest the choroid) earlier than the inner ; but when 
it is secondary to disease of the optic nerve (optic 
neuritis, progressive atrophy, and glaucoma; only the 
layers of nerve-fibres and ganglion cells are atro- 
phied, the outer layers being found perfect even after 
many years. A retina atrophied after retinitis often 
does not regain perfect transparency, and if there have 
been choroiditis the retina remains especially hazy 
in the parts where this has been most severe. 
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The diBC in atrophy following retinitis or choroido- 
retinitis always passes into atrophy, often of peculiar 
appearance, being pale, hazy, but bomogeneouB look- 
ing, with a yellowish or brownish tint (p. 172). 

Detaekment (teparaiion) of the retina. — Ae there is 
no continuity of structure between the choroid and 
retina, the two may be easily separated by luemor- 



Fio. 72.— Sec^n of e]r« witb partikl detacbmeBt of Betina, 

rb^e, effusion of fluid, and morbid growths. This 
result is very seldom caused by primary changes in 
the retina, but nearly always depends upon disease of 
the choroid, ciliary body, or vitreous. Tbe retina is 
separated at tbe expense of tbe vitreous (which is pro- 
portionately absorbed), but always remains attached 
at the disc and ora serrata, unless as tbe result ot 
wound or great violence. The depth, area and situa- 
tion of the detachment are subject to much variety. 
Fig. 72 shows a diagrammatic section of an eye in 
which the lower part of the retina is separated. 

The separated portion is usually far within the 
focal length of the eye, its erect imi^^ is, therefore, 
very easily visible by tbe direct method (p. 49, 1), 
when it appears as a dark, or grey, or whitish 
reflexion in some part of the field, tbe remaind^ 
being of the proper red colour ; the detached part is 
grey or whitish, because the retina bos oecotne 
opaque. Witb care we can accurately focus the 
surface of the grey reflexiou, see tbat it is folded, 
and see one or more retinal vessels meandering upon 
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it in a iortwnu evwrie; they appetK tindil and of dark 
ee^ovr. If the upontioa be deep tiie outline of its 
more prominent folds (Fig. 73) can be aeen Btanding 



out sbarply aeaiiiBt the red background, and is some 
caeea the folds flap about when tbe eye is quickly 
moved. In extreme cases we can see the detached 
part by focal light. When the detachment is recent, 
especially if shallow, the red choroid is still seen 
through it ; the diagnosis then rests on tbe observa- 
tion of whether the vessels in any part become darker, 
smaller, and more tortuous, and upon ophthalmo- 
scopic estimation of the refraction of the retinal 
vessels (p. 51) at different parts of the fundus, for 
the detached mrt will be much more hypermetropic 
than the rest. In vei^ high myopia, a shallow detach- 
ment may still lie behind the principal focus, and 
therefore not yield an erect image without a suitable 
concave lens. In such cases, and in others where 
minute rucks or folds of detoobment are present, 
examination by the indirect method leads to a right 
diagnosis ; the image of the detached portion is not 
in focus at the same moment as its surrounding parts, 
paTallaciic movement* is obtained, and the vessels 

* Oq ctMinr one eje and viewing two objects, one be;ond 
the other but m the same line, one object leemi to move over 
the other trheu ths head ii moved from lide to lide. 
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are tortuous. Deep and extensive detachment is often 
associated with opacities in the vitreous or lens, or 
with iritic adhesions. All or any of these conditions 
interfere with the conclusive application of the above 
tests, for the full use of which a dilated pupil is often 
essential. The common causes of detachment are 
Injury, Myopia, and intraocular Tumours. Its treat- 
ment is very unsatisfactory. Puncture of the sclero- 
tic over the detachment, or of the separated retina 
itself, allowing the fluid to escape from the eye in the 
one case or into the vitreous in the other, have been 
repeatedly tried. Lately profuse sweating and saliva- 
tion induced by pilocarpine (F. 32 a) has been recom- 
mended in recent cases. 

Clinical farms of retinal disease. 

The symptoms of retinal disease relate only to 
the failure of sifi^ht which they cause, and this 
may be either general or confined to a part of the 
field, according to the nature of the case. Neither 
photophobia nor pain occurs in uncomplicated re- 
tinitis. 

Syphilitic retinitis is generally associated with and 
secondary to choroiditis (p. 172), but in a few cases 
retinitis of quite the same character is primary. 
The vitreous in this disease, as in syphilitic choroid- 
itis, is often hazy, and the opacities are sometimes 
seated very deeply, just in front of the retina. The 
changes are those of diffuse retinitis (p. 181, 1), 
with slight " smoky " haze, often confined to the yel- 
low spot or disc region ; but in bad cases the haze 
passes into a whiter mistiness, and extends over a much 
larger region ; sometimes long branching streaks or 
bands of dense opacity are met with, and hsBmor- 
rhages may occur. The disc is always hazy, and at 
first decidedly too red, while the retinal vessels, both 
arteries and veins, are somewhat turgid and tor- 
tuous. In a few the disc becomes opaque and 
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swollen (papillitis). At a late period in unfavorable 
cases the vessels shrink slowlj, almost to threads, 
and the retina often becomes pigmented at the peri- 
phery. 

Syphilitic retinitis is one of the secondary sym- 
ptoms, seldom setting in earlier than six, or later 
than eighteen, months after the primary disease. It 
occurs in congenital as well as acquired syphilis. It 
generally attacks both eyes, though often with an 
interval. Its onset is often rapid, as judged by its 
chief symptom, failure of sight, and it may be stated 
that, as a rule, the degree of amblyopia is much 
greater than would be expected from the ophthal- 
moscopic changes. Night-blindness is always a pro- 
nounced symptom. It is essentially a protracted 
disease, always lasting for months, and showing a 
remarkable tendency for many months to repeated 
and rapid exacerbations after temporary recoveries, 
but witn a tendency to get worse rather than towards 
spontaneous cure. Amongst the early symptoms is 
often a '* flickering," and this with the history of 
variations lasting for a few days, and of marked 
night-blindness, often lead to a correct surmise before 
ophthalmoscopic examination. There is, however, 
nothing pathognomonic in any of the symptoms. 
An annulfur defect in the visual field (''ring sco- 
toma") may often be found if sought ; in the late 
stages the field is contracted. 

Mercury produces most marked benefit, and when 
used early it permanently cures a large proportion of 
the cases ; but in a number of cases, perhaps in those 
where there is most choroiditis, the disease goes 
slowly from bad to worse for several years, in spite 
of very prolonged mercurial treatment. Of the effi- 
cacy of prolonged disuse of the eyes, and of local 
counter-irritation or depletion, strongly recommended 
by many authors, I have had but little experience. 

Alhwnvnwric retinitia (pcupUlO'retinitia). — The 
changes are strongly marked, and so characteristic 
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that it is possible, in most cases, to say firom an 
ophthalmosoopic examiDation alone that the patient 
is suffering from chrome kidney disease. 

The earnest change (the stage of oedema and exud- 
ation) is a general haze of a dull or greyish tint in 
the central region of the retina, generally with some 
h»morrhages and soft edged white patches (3 and 4, 

S. 182), and with or without haze and swelling of the 
isc. In this stage the sight is often unimpaired, 
and so the cases are seldom seen by ophthalmic sur- 
geons till a few weeks later, when the translucent, 
probably albuminous exudations into the swollen 
retina have passed into fatty or fibrinous degenera- 
tion, affecting both the nerre-fibres and connectiTe 
tissue of the retina. 

In this, the second stage, we find a number of 
pure white dots, spots, or patches, in the hazy 
region, and especially grouped around the yellow 
spot. Their peculiarity is their sharp definition and 
pure opaque white colour, which is almost glistening 
when they are small and round. When not very 
numerous they are generally confined to the yellow 
spot region, from which they show a tendency to 
radiate in lines (Fig. 69) ; when very small and 
scanty they may be overlooked, unless we employ 
the erect image ; but in most cases large patches are 
formed by the confluence of small spots, and the 
borders of these patches are striated, crenated, or 
spotted. At this stage the soft-edged patches 
(Fig. 70) have often to a great extent disappeared 
or become merged into more general opacity of the 
retina ; the disc is hazy and somewhat swollen, es- 
pecially just at its margin, and the retina, as judged 
by the undulations of its vessels, and confirmed 
by post-mortem examinations, is much thickened. 
Hfldmorrhages are generally still present in greater 
or less number, and occasionally constitute the most 
marked feature of the case; they are usually striated. 
Sometimes an artery is seen sheathed by a dense 



DISBASB8 OF THB BBTINA 191 

wldte coating.* In another group papillitis (p. 200) 
ig the most marked change, though some bright 
white retinal spots are always to be found by careful 
examination. 

The usual tendency is towards subsidence of the 
oedema, and absorption of the fatty deposits and 
extravasations, generally with improvement of sight 
— the third stage, or sta^ of absorption and atrophy. 
In the course of several months the white spots 
diminish in size and number until only a few very 
small ones are left near the yellow spot, with, per- 
haps, some residual haze; the blood*patches are 
slowly absorbed, often leaving pigment spots, and 
the retinal arteries may be shrunken. In cases of only 
moderate severity almost perfect sight is restored. 
But when the optic disc suffers severely (severe 
papillitis), or if the retinal disease is excessive and 
attended by great cedema, sight either improves very 
little, or, as the disc passes into atrophy and the 
retinal vessels contract, it may sink to almost total 
blindness. Such a condition may be mistaken for 
atrophy after cerebral neuritis ; but the presence of 
a few minute bright dots or of some superficial dis- 
turbance of the choroid at the yellow spot, or of 
some scattered pigment spots left by extravasations, 
will generally lead to a correct inference (p. 185). 
In the cases attended by the greatest swelling and 
opacity of retina and disc, death often occurs before 
retrogressive changes have taken place. 

Albuminuric retinitis is symmetrical, but seldom 
quite equal in degree or result in the two eyes. In 
extreme cases it may cause detachment of the retina. 

The kidney disease in the malady under considera- 
tion is always chronic. The retinitis may occur in 
any chronic nephritis, and in the albuminuria of preg- 
nancy. Whatever be the form of the kidney disease, 
the retinitis seldom occurs without other signs of 

* An excellent illuBtration of this is given in Dr. Gowers's 
( Medical Opiithalmoscopy*' pl« xii, fig. 1. 
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active kidney miscliief, such as beadache, vomiting, 
loss of appetite, and often anasarca. The quantity 
of albumeryaries very much. In the absenc^ of ana. 
sarca the symptoms are often put down to ^* bilious- 
ness,'' and as in such cases the failure of sight is the 
most troublesome symptom, the ophthalmoscope 
often leads to the correct diagnosis. Many of the 
best marked cases of albuminuric retinitis occur in 
the albuminuria of pregnancy, and the prognosis for 
sight is good in many of these if the symptoms come 
on late in the pregnancy. On the other hand, some 
of them (prol^bly cases of old kidney disease) do 
very badly, and pass into atrophy of the nerves. A 
second attack of retinitis sometimes occurs in con- 
nection with a relapse of renal symptoms. 
"^ (For the changes which occur in the retina in 
other chronic general diseases, e.g. diabetes, perni- 
cious anaemia, and leucocythaemia, see Chapter on 
Etiology.) 

The term retinitis Jusmorrhagica has been given to 
certain rare cases, where very numerous small linear 
or flame- shaped retinal hsemorrhages are found all 
over the fundus, with extreme venous engorgement. 
It usually occurs in only one eye at a time, and 
comes on rapidly. The patients are often gouty. 
Thrombosis of the trunk of the vena centralis 
retina is probably the determining cause of the 
condition.* 

Other cases are seen where extravasations, varying 
much in size, number and shape, are scattered in 
difEerent parts of the fundus of one or both eyes. 
Some of them are proba.bly allied to the above, but 
often the nature of the case is obscure, or the heemor- 
rhages are related to senile degeneration of vessels. 
Such cases are often called retinitis apoplectica. 

Lastly, m an important group, a single very large 
extravasation occurs from rupture of a large retinal 
vessel, probably an artery. The hsBmorrhage is gene- 

* HutchiDson ; Michel, Graefe'9 ' Arch, of Ophtb./ xxiy, 2. 
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rally in the yellow spot region ; in process of absorp- 
tion it becomes motUed, the densest parts remaining 
longest, and, if seen in that condition for the first 
time, the case may be taken for one of multiple 
hsBmorrhages. These large extravasations cause great 
defect of sight, which comes on in an hour or two, 
but not with absolute suddenness. Absorption, in 
all the groups of cases above mentioned, is very slow. 

Hsemorrhages may occur from blows on the eye. 
They are usually small and quickly absorbed, di:ffer- 
ing in the latter respect very much from the cases 
before described. 

Embolism of the eentral artery of the retina, or of 
one or more of its main divisions, gives rise to a cha- 
racteristic retinitis, the cause of which can in most 
cases be recognised at once if it be recent ; whilst in 
old cases the appearances, taken with the history, 
always lead to a right diagnosis. Thrombosia of the 
artery causes similar changes. 

The leading symptom of embolism is the occur- 
rence of an instantaneous defect of sight, which is 
found on trial to be limited to one eye ; sometimes 
the feeling is as if one eye had suddenly become 
'' shut," the blindness being as sudden as that from 
quickly closing the lids; but whether the defect 
amounts to absolute blindness or not, depends on the 
position and size of the plug. In any case, owing to 
the temporary establishment of collateral circulation 
by the capillary anastomoses at the disc (p. 178), the 
patient often notices an improvement of sight a few 
hours after the occurrence. But this improvement 
is only very slight, the collateral channels being quite 
insufficient to meet the demand promptly ; nor is it 
often permanent, because the retina suffers very 
quickly from the almost complete stasis, oedema and 
inflammation rapidly setting in and leading to per- 
manent damage. 

If the case be seen within a few days of the occur- 
rence the red reflex of the choroid around the yellow 

13 
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spot and disc is quite obscured, or partially dulled, hj 
a diffused and uniform white mist. The opacity is 
greatest just around the centre of the yellow spot, 
where the retina is very vascular (Fig. 68), and where 
its cellular elements (ganglion and granule layers) 
are more abundant than anywhere else ; but at the 
very centre of the white mist a small, roimd, red spot 
is generally seen, so well defined that it may be mis- 
taken for a hsBmorrhage ; it represents the fovea 
centralis, where the retina is so thin that the choroid 
continues to shine through it when the surrounding 
parts are opaque ; it is spoken of by authors as the 
" cherry-red spot at the macula lutea.'* This appear- 
ance is very seldom seen except after sudden arrest 
of arterial blood supply, by embolism or thrombosis 
of the arteria centralis, and perhaps by hsemor- 
rhage into the optic nerve compressing the vessels ; 
and of these causes embolism appears to be the com- 
monest. The haze surrounds and generally affects, 
the disc also, which soon becomes very pale. The 
small veins in the yellow-spot region often stand out 
with great distinctness, partly because enlarged by 
stasis, and partly from contrast with the white retina. 
Small hsemorrhages are often present. The larger 
retinal vessels, both arteries and veins, are more or 
less diminished at and near the disc, the arteries in 
the most typical cases being reduced to mere threads ; 
while both arteries and veins are sometimes observed 
to increase in size as they recede from the disc. The 
arteries, however, are not always extremely shrunken 
in cases of retinal embolism, the variations depending 
upon the position and size of the plug, i.e. upon 
whether it causes complete occlusion or not. The 
sudden and complete failure of supply to a branch of 
a retinal artery is sometimes followed by its emptying 
and shrinking to a white cord almost inunediatdy. 
In other cases a large artery may for a time be little, 
if at aU, altered in size and yet its blood column be 
quite stagnant, as is proved by the impossibility 
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of producing pulsation in it by the firmest pressure 
on the globe, whilst the other branches respond per* 
fectly to this test (p. 48). But in other cases, this 
pressure test, which showed blockage of some or all 
branches shortly after the onset, again produces 
pulsation a few days later, without any visible 
evidence of collateral circulation. 

In from one to about four weeks the cloudiness 
clears off, and the disc passes into moderately white 
atrophy ; the arteries, or some of them (according 
to the position of the plugging), are either reduced 
to bloodless white lines, or are simply narrowed con- 
siderably but still pulsate easily on pressure. 

Sight is always extinguished, or only perception 
of large objects remains, whatever be the final state 
of the blood-vessels. In the rare cases, where an 
embolus passes beyond the disc, and is arrested in a 
branch at some distance from it, the changes are 
confined to the corresponding sector of the retina, 
and a limited defect of the field is the only result. 
It is scarcely necessary to say that no treatment 
can be of any use in cases of lastiag occlusion of the 
retinal arteries. 

In a few cases where instantaneous blindness of 
both eyes has been associated with extremely di- 
minished arteries (^^ischamia retina**), iridectomy 
has been followed by return of sight ; lower tension 
causing re-establishment of circulation. These cases 
generally occur after whooping cough. (^8ee also 
Quinine blindness.) 

Betinitis pigmentosa is a very slowly progressive 
symmetrical disease, leading to atrophy of the retina, 
trith collection of black pigment in its layers and 
around the blood-vessels, and secondary atrophy of 
the disc. 

The earliest symptom is inability to see well at night, 
or by artificial light (night-blindness, nyctalopia). 
Concentric contraction of the visual field soon occursr. 
These defects may reach a high degree, whilst centiul 
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vision remains excellent in bright dayligbt. The 
symptoms are noticed at an earlier stage by patients 
in whom the choroid is dark and absorbs much 
Hght. 

Ophthalmoscopic examination, where these symp- 
toms have been present for some years, shows : — 
(1) at the equator or periphery a greater or less 
quantity of pigment arranged in a reticulated or 
linear manner (Fig. 71), often with some small 
separate dots; (2) in advanced cases, evidence of 
removal of the pigment epithelium, but never any 
patches of choroidal atrophy ; (3) that the pigment is 
arranged in a belt, which is in general terms uniform, 
the pattern being most crowded at the centre and 
thinning out towards the borders of the belt ; (4) 
that the changes are always symmetrical, and the 
symmetry very precise. These appearances are quite 
characteristic of true retinitis pigmentosa. In addi- 
tion we find (5) diminution in size of the retinal 
blood-vessels, the arteries in advanced cases being 
mere threads; (6) a peculiar hazy, yellowish 
" waxy " pallor of the optic disc Cp. 186) ; (7) some- 
times the pigmented parts of the retina are quite 
hazy ; (8) posterior polar cataract and disease of 
the vitreous are often present in the later stages. 
The latter changes (5 to 8), however, are found in 
many cases of late retinitis consecutive to choroiditis, 
and are not peculiar to the present malady. 

The disease begins in childhood or adolescence, 
progresses slowly but surely, and as a rule ends in 
blindness some time after middle life. A few cases 
of apparently recent origin are seen in quite aged 
persons, and a few are considered to be truly con- 
genital. The quantity of pigment visible by the 
ophthalmoscope varies much in cases of apparently 
equal duration, and is not in direct relation to the 
defect of sight ; cases even occur which certainly 
belong to the same category in which no pigment is 
visible during life, the retiiub being merely hazy, and 
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in one such case microscopical examination revealed 
abimdance of minutely divided pigment (Poncet). 
The pathogenesis of the disease is not finally settled ; 
it is at present doubtful whether there is from 
the first a slow sclerosis of the connective-tissue 
elements of the retina, with passage inwards of pig- 
ment from the pigment epithelium, or whether the 
disease begins in the superficial layer of the choroid 
and the pigment epithelium. Its cause is obscure. 
It is undoubtedly strongly heritable, and many 
high authorities believe that it is really produced 
by consanguinity of marriage, either between the 
parents, or near ancestors of the affected per- 
sons. Many of its subjects are of full mental 
and bodily vigour; but others are badly grown, 
suffer from progressive deafness, and are defec- 
tive in intellect. Although want of education, as 
a consequence of defective sight and hearing, may 
sometimes account for this result, we cannot thus 
explain the various defects and diseases of the 
nervous system which are not unfrequently noticed 
in kinsmen of the patients. That the subjects of 
this disease should be discouraged from marrying is 
sufficiently evident. 

In a few cases galvanism has been followed by 
improvement both of vision and visual* field, but no 
other treatment has any influence. 

Complications such as cataract and myopia are not 
uncommon, and must be treated on general prin- 
ciples. 

There are cases in which great difficulty is expe- 
rienced in distinguishing widely- diffused and super- 
ficial choroiditis, with pigmentation of retina and 
atrophy of the disc, from true retinitis pigmentosa. 
The question will generally relate to cause, as 
between retinitis pigmentosa and choroido-retinitis 
from syphilis (p. 172). But other cases of choroido- 

* Qann, 'Oph. Hosp. Reports,' x, 161. 
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retiiial disease occur, which though easily dis- 
tinguishable from retinitis pigmentosa, are, like it, 
related to some general disease of the nervous 
system in the patient or his parents, and not to 
syphilis. 
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CHAPTEE XIV 

BISBA8BS OF THE OPTIC NBBYB« 

Thb optic nerve is often diseased in its whole 
length, or in some part of its course, either within the 
skull, in the orbit, or at its intraocular end. 

The effect of disease of the optic nerve in producing 
(1) ophthalmoscopic changes in its visible portion 
(the optic disc, or papilla optica), and (2) defect of 
sight, varies greatly according to the seat, nature, and 
duration of the disease. The appearance of the disc 
may be entirely altered by oedema and inflammation, 
without the nerve-fibres losing their conductivity, 
and, therefore, without loss or even defect of sight ; 
on the other hand, inflammatory or atrophic changes, 
causing destruction of the nerve-fibres, may arise in 
the nerve at a distance from the eye, and, whilst pro- 
ducing great defect of sight, cause little or no 
immediate change at the disc. Although we are here 
concerned chiefly with the ophthalmoscopic and visual 
sides of the question, a few words are needed as to 
the morbid changes in the nerve. 

The pathological changes to which the optic nerve 
is liable include those which affect other nerve tissues. 
Inflammation varying in seat, cause and rapidity, 
and resulting in recovery or atrophy, may originate 
in the nerve itself, may pass down it from the brain 
(descending neuritis), or may extend into it from 
parts around ; atrophy may occur from pressure by 
tumours, or by distension of neighbouring cavities 
(e. g. the third ventricle), or from laceration or com- 
pression after fracture of the optic canal ; and the 
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optic nerve is very subject to the change known a4Si 
" groy degeneration" or " sclerosis." 

Lastly, the optic nerve being surrounded by a lym- 
phatic space {" subvaginal space"), which is con- 
tinuous through the optic foramen with the meningeal 
spaces in the skull, and is bounded bv the tough fibrous 
" outer sheath" of the nerve, is liable to be affected 
by fluid or inflammatory products in that space. 
Such retentidn or secretion of fluid in the subvaginal 
space is often found post mortem^ in cases of the 
optic neuritis about to be described as so commonly 
associated with intracranial disease, and has been 
held to explain its occurrence. Becent microscopical 
research, however, has shown that in many, probably 
in all, cases, proofs of inflammation can be traced 
along the whole course of the optic nerves from their 
intracranial part to the eye. The occurrence of optio 
papillitis* in intracranial disease is probably, there- 
fore, explained in all cases by extension of iudSamma- 
tion from the brain or its membranes by way of the 
interstitial connective tissue, or down the inner nerve- 
sheath, or perhaps, in some cases, along the intrinsic 
blood-vessels of the optic nerve. This explanation 
by " descending neuritis" has always been accepted 
for the papillitis caused by meningitis. But other 
hypotheses, which have been, or seem likely to be, 
given up, have hitherto been held by most authorities 
to be more applicable to the papillitis caused by 
cerebral tumour, because in these cases the signs 
of inflammation m the trunk of the nerve above the 
disc are often slight, and can be detected only by a 
careful microscopical examination of well-stained 
sections. The part taken by the fluid which, as 
stated above, is often present in the subvaginal space 
of the nerve and in greatest quantity close to the eye, 

* " Papillitis " has beeu proposed by Leber to designate tbe 
opbtbalmoscopic appearances of the inflamed or swollen disc, 
without reference to theories of causation, or to the state of the 
nerve tronk. 
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is not yet known. It may possibly act in either or 
both of two ways ; mechaid^Uy b/ compressing the 
nerre and hindering return of blood from the retina, 
and thus complicating an already existing neuritis, 
or vitally by canying inflammatory germs from the 
cranial cayity to the optic nerve. It is not yet fully 
known how cerebral tumours set up descending optic 
neuritis when the absence of fluid in the sheath 
precludes any appeal to its influence ; but many facts 
point to the probability they do so by lighting up 
irritation with increase of cell growth in the sur- 
rounding brain substance, or in other eases b^ 
causing localised meningitis. Nor is it fully under- 
stood why the other cranial nerves are so seldom 
damaged, at least permanently.* 

As already stated in previous chapters, inflamma- 
tion may extend into the disc from the retina or 
choroid near to it, and may occur in consequence 
of the sudden arrelst of the blood-current in em- 
bolism and thrombosis of the central retinal vessels, 
in their course through the nerve. 

OpMhalmoecopic signs of inflammation of the optic 
disc, — The changes caused by oadema of the disc are 
mingled with those of congestion and inflammation. 
It is no longer useful to maintain the old dis- 
tinction between " swollen disc," or " choked disc," 
attributed to compression of the optic nerve by fluid 
in its sheath, or with less reason to pressure upon 
the ophthalmic vein at the cavernous sinus, and 
^* optic neuritis." The latter term was formerly re- 
served for cases showing little oedema, but much 
opacity, changes which were supposed especially to 
indicate inflammation passing down the trunk of the 
nerve from the brain. The changes are often mixed 
or present at different stages of the same case. The 

* For a full and masterly statement of this difficult subject, 
Enriched with many new facts, the reader is referred to Dr 
Gowers' 'Manual and Atlas of Medical Ophthalmoscopy' (p. 63). 
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terms" neuritis "and "papil1itia"*wiU behereosed 
to the exclusion of " choked disc." 

The most important early changes in opdc papil- 
litis are blurring of the border of the disc by a 
greyish opalescent haze, diatensioii of the large re- 
tinal Teins, and swelling of the disc above the sur- 
rounding retina. Swelling is shown by the abrupt 
bending of the vessels, with deepening of their 
colour and loss of the light streak — they are, in fact, 
seen foreshortened ; also by noticing that slight 
lateral movements of the observer's head or lens 
cause an apparent movement of the vessels at the 
disc orer the choroid behind, because the two objects 



FlQ. 74. — OpbtbftlmMcopic appear&Qce of aevere papillitii. 

Several elongated pit<'he« of blood near border of diic. 
(After Hngblini:^ Jackioa.) Compare with Fig. 75. 

are on different levels (p.l87,foot-note), Thepatient 
may die or the disease may, after a very varying time, 

" Mncb light bM within the leat two or tbrM yenrs been 
thrown on the aobject by the microscopical work of Gowen, 
Stephen Mackenzie, Edmunds and Brule;, io this country. 
'TranB. of the Opbtbalmological Society,' vol. i, 1881. and 
' Trans. Of tbe Intemat, Med. Congrws,' 1881, vol. 3, p. 61-) 
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recede at this stage. But genemlly farther changes 
occor; the haziness becomes decided opacity, which 
more or leas obscures the central veBBels and covers 
and extends beyond the border of the papilla (Fig. 
74), so that the disc appears considerably increased 
in diameter ; its colour becomes a mixture of yellow 
and pink with grey or white, and it looks striated or 
fibrous, appearances due to a whitish opacity of the 
nerve-fibres mingled with numerous small blood- 
Tessels and hnmorrhE^es. The veins become larger 
and more tortuous, even kinked or knuckled; the 
arteries are either normal or somewhat contracted ; 
there may be blood patches. The swelling of the disc 
may attain a very high d^ree, the prominence being 
realised chiefly by attention to the above-mentioned 
changes in the course and appearance of the vessels. 
Such changes may disappear, leaving scarcely a 
trace ; or a certain d^ree of atrophic paleness of the 



Fis. 76. — Section of the xrolten disc in pnpillitii, ihowinfi tbat 
tlie iwelling !■ limited to tho Ujer ot nerve-flbre* (longi- 
tadinal ihatUng) ; otber retinal lajeri not altered in tbidc- 
noM. (CompuB with Fig. 33.) x ftbODt IS. 

disc, with some narrowing of the retinal vessels and 
thickening of their sheaths, or other slight changes, 
may remain. But in many cases the disc graduaJly, 
in the course of weeks or months, passes into a state 
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of atrophy ; the opacity first becomes whiter and 
smoother looking (" woolly disc ") ; then it slowly 
dears off, gener^y first at the side next the yellow 
spot, and the retinal Teasels simultaneously shrink 
to a smaller size, though they often remain tortuous 
for a long time (Fig. 76), As the mist lifts, the 
sharp edge, and finally the whole surface of the disc, 
now of a staring-white colour, again comes into view, 
A slight haziness often remains, and the boundary 



Fie. 76.— Atropbj of disc after ptplUitis. 

of the disc is often notched and irregular ; but these 
are not signs upon which too much reliance must be 
placed. The degree to which the central Teasels are 
shrunken is one of the best signs of tlie d^ree of 
atrophy of the nerre after neuritis (" consecutive " 
or " poat-papillitic " atrophy). 

Sight is seldom much affected until marked papil< 
litis has existed some little time ; if the morbid pro- 
cess quickly cease no failure may take place, or sight 
ma; fail, may eTen sink almost to blindness, for a 
short time, and recovery take place if the changes 
cease before aompression of the nerve-fibres have 
given rise to atrophy. O-radual failure late in the 
case, when retrogressiTe changes are already visible 
at the disc, is a 1^ sign. The sight seldom changes, 
either for better or worse, after the signs of active 
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papillitiB have quite passed off, and thougli the rela- 
tions between sight and final ophthalmoscopic ap- 
pearances vary, it is usoailj true (1) that great 
shrinking of the principal retinal yessels indicates 
great defect of sight, and generally accompanies 
extreme pallor with some permanent residual hazi- 
ness of the disc (advanced post-papillitic atrophy) ; 
(2) that considerable pallor, and other slight changes, 
such as white lines bounding the vessels, or streaks 
caused by increase of the connective tissue of the 
disc, are compatible with fairly good sight, if the 
central vessels are not much shrunken. 

Advanced atrophy, undoubtedly following papil- 
litis, does not, however, always show signs of the 
past violent inflammation ; the appearances may 
indeed be indistinguishable from those caused by 
primary atrophy. 

Papillitis is double in the great majority of cases ; 
if single it generally indicates disease in the orbit. Tn 
the double cases, however, there are often inequalities, 
in time, degree, and final result, between the two eyes.* 

The changes are not always limited strictly to the 
disc and its border (pure papillitis), for in some cases 
a wide zone of surrounding retina is hazy and swollen, 
exhibiting haemorrhages and white plaques, or lus- 
trous white dots, {papiHo-retinitia, neuro-retinitis). 
It is not always easy to say in such a case whether 
the changes are due to renal disease with great swell- 
ing of the disc (p. 191) or to some intra-cranial 
malady. In renal cases there is always albuminuria^ 
the patient is seldom a young child, and the cases 
with most severe neuro-retinitis occur in an advanced 
stage of the kidney disease ;t in the cases of neuro- 
retinitis, most closely resembling renal cases, but 
caused by cerebral disease, there will be no albu- 
men, and the changes will seldom closely resemble 

* Single neuritis has been seen in a few cases of cerebral 
tumour by Haghling^ Jackson and others, 
t Gowers, p. 187. 
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those of albuminuria until thej have existed for long 
and caused very great defect of sight. 

Etiology. — ^Papillitis occurs chiefly in cases of irri- 
tative intracranial disease, viz. in meningitis, both 
acute and chronic, and in intracranial new growths of 
all kinds, whether inflammatory (syphilitic gummata), 
tubercular, or neoplastic. It is very rare in cases 
where there is neither inflammation nor tissue growth, 
as in cerebral haemorrhage and intracranial aneurism. 
Farther, it must be stated that no constant relation- 
ship has been proved between papillitis and the seat, 
extent or duration of the intracranial disease. Papil- 
litis has occasionally been found without coarse 
disease, but with widely diffused minute changes, in 
the brain. 

Thus, the occurrence of papillitis, although point- 
ing very strongly to organic disease within the skull, 
and especially to intracranial tumour, is not of itself 
either a localising or a differentiating symptom. In- 
flammation about the sphenoidal Assure, thrombosis 
of the cavernous sinus, and tumours and inflammations 
in the orbit, are occasional causes of papillitis and 
of descending neuritis, which is then usually one- 
sided, and often accompanied by extreme oedema and 
venous distension ; in some of these there is protru- 
sion of the eye and affection of other orbital nerves, 
and the exact seat of disease may be very obscure. 

In a few cases well-marked double papillitis occurs 
without other symptoms and without assignable 
cause. Other occasional causes of double papillitis, 
with or without retinitis, are lead poisoning, the 
various exanthemata, sudden suppression of menstrua- 
tion, simple aneemia, and, perhaps, exposure to cold. 

Certain cases of failure of sight, often in only one 
eye, with slight neuritic changes at the disc, followed 
by recovery or by atrophy, are probably to be referred 
to neuritis behind the eye (retro -hulharneuritis). The 
changes are clinically very different from any of those 
above described (see p. 215, 3). 
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Syphilitic disease within the skull is a common 
cause of papillitis, but the eye changes alone furnish 
no clue to the cause, nor to its mode of action, which 
may be : — (1) by giving rise to intracranial gumma 
not in connection with the optic nerves, but acting as 
any other tumour acts {see above) ; (2) by direct 
implication of the chiasma or optic tracts in gum- 
matous inflammation; (3) in rare cases neuritis 
ending in atrophy and blindness occurs, in secondary 
syphilis, with severe head symptoms pointing to acute 
meningitis. 

The condition of the pupil in neuritic affections 
depends partly on the state of sight and partly on the 
rapidity of its failure. As a rule, in amaurosis from 
atrophy of the discs after papillitis the pupils are for 
a time rather widely dilated and motionless ; after a 
while they often become smaller, and unless the 
blindness be complete they regain a certain amount 
of mobility to light. 

ATBOPHY OP THE OPTIC DISC. 

By this is meant atrophy of the nerve-fibres of the 
disc, and of the capillary vessels which feed it. It is 
shown by change of colour, aild in most cases by a 
prseternatural sharpness of outline. The central 
retinal vessels may or may not be shrunken. The 
disc is too white ; milk-white, bluish, greyish, or yel- 
lowish in different cases. Its colour may be quite 
uniform, dead, or opaque looking, or some one part 
may be whiter than another; the stippling of the 
lamina eribrosa (p. 45) may be more visible than in 
health, or, on the other Imnd, entirely absent, as 
if covered or filled up by white paint (Figs. 77 and 
78). The choroidal boundary is too sharply defined ; 
it may be even and circular, or irregular and notched. 
Within it the sclerotic [ring (p. 45) is often seen 
with imnatural clearness, being even whiter than the 
nerve which it encircles. Mere pallor of the disc, as 
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ie present in extreme general aniemia, muBt not be 
mistaken for atrophy ; the change is then one of 
colour only ; there is neither unnatur&l distinctness, 
loes of transpaFenCT, nor disturbance of outline. The 
large retinal TesBels are to be carefully noted as to 
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size and tortuosity, both points being important in 
the diagnosis of cause, and for prognosis. 

Local caiuea. — (1.) The nerre-fibres undei^o 
atrophy during the absorption and shrinkage of the 
new connectiTe tissue formed during severe neuritis, 
whether thiy affect the disc alone or the whole length 
of the nerre (see p. 204). 

(2.) When the disc participates secondarily in in- 
flammation of the retina or choroid it also participates 
in the succeeding atrophy (pp. 172, 186). 

(S.) Atrophy of any part of the optic nerve-trunk 
or tract, whether from presaure, as by a tumour or 1^ 
distension of the third ventricle in hvdrocephalus,from 
injury, or locaJised inflammation, leads to secondary 
abtjphy, which sooner or later becomes evident at the 
disc. Such casesoften showthe conditionsof pure atro- 
phy, without complication either by adventitious opac- 
ity or disturbance of outline, and often without change 
in the retinal veBsela. They are not very common, . 
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(4) The optic nerves are liable to chronic sclerotic 
changes with thickening of the connect] ve^tissue 
framework and atrophy of the nerve-fibres, without 
the occurrence of papillitis. The change in these 
cases appears to begin at the disc, but the exact order 
of events is not fully known in this large and im- 
portant group. — G-roups 3 and 4 furnish the cases 
which <JI known cUnicallj as "primary" or "pro- 
gressive " atrophy of the optic disc. 

Clinical aspecU of Atrophy of the Discs. — As in optic 
neuritis, so in atrophy and pallor of the disc, there is 
no invariable relation between the appearance (espe- 
cially the colour) of the disc and the patient's sight. 
A considerable degree of pallor, which it may be im- 
possible to distinguish from true atrophy, is some- 
times seen with excellent central vision (p. 32), 
though usually accompanied by some defect of the 
visual field. Again, it is often the case that the 
discs will look just alike, although the sight is much 
better in one eye than the other. (Compare Central 
Amblyopia^ p. 215, 4.) 

Patients with atrophy of the disc come to us 
because they cannot see well or are completely 
amaurotic. There are usually no other local symptoms 
except such as are furnished by the pupils, and in this 
respect cases of double optic atrophy present many 
variations. In post-papiUitic atrophy the pupils 
are generally too large, and sluggish or motionless 
to light; in most cases of primary progressive 
atrophy they are of ordinary size, or smaller than 
usual, and act very imperfectly. When only one 
eye is affected, the other being quite healthy, the 
pupil of the amaurotic eye has no direct action to 
light (p. 28) and it may be a little larger than its 
fellow. 

The visual field, in cases of atrophy, is generally 
contracted, or shows irregular invasions or sector- 
like defects. Colour-blindness is a marked symptom 
in nearly all cases of atrophy, but is not always pro- 

14 
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portionate to the loss of yision, being in some mucli 
greater and in others much less than the state of 
vision would lead us to expect {see also Amblyopia). 
Green is the colour lost soonest in nearly all cases, 
and red next, but in this respect variations are occa- 
sionally observed. 

A. Cases in which both discs are atrophied may 
be conveniently classified as follows in regard to 
diagnosis and prognosis. 

(1.) If the changes point decidedly to recently 
past papillitis (p. 204), there is some prospect of im- 
provement ; but, on the other hand, sight may for a 
time get worse. The case must, of course, be investi- 
gated most carefully as to the cause of the neuritis. 
If sight has been stationary for some months further 
change is unlikely. 

(2.) Whenever the retinal arteries are much 
shrunken, whether neuritis have occurred or not, the 
prognosis is bad (p. 205). 

(3.) The most careful examination leaves it un- 
certain whether previous papillitis have occurred. 
Still, as consecutive cannot always be distinguished 
from primary atrophy (p. 206), inquiry should be 
made for previous symptoms of intracranial disease. — 
But in a large number of the cases, which present no 
ophthalmoscopic evidences of previous papillitis, the 
history will be quite negative as to cerebral sym- 
ptoms ; and these will, for the most part, fall into the 
two following groups. 

(4.) There are symptoms of chronic disease of the 
spinal cord, usually of locomotor ataxy ; or, much 
more rarely, symptoms of general paralysis. 

(5.) No spinal symptoms can be made out and no 
cause assigned for the atrophy ; these are relatively 
common cases. 

The sclerosis leading to atrophy of the discs in 
locomotor ataxy (4) usually comes on early in that 
disease, often before well-marked spinal symptoms 
have appeared. The optic atrophy always becomes 
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symmetrical, though it generally begins some months 
sooner in one eye than in the other; it always pro- 
gresses, though sometimes not for years, to complete, 
or all but complete blindness. The discs are usually 
characterised by a uniformly opaque, grey-white 
colour, the lamina cribrosa being often concealed, 
although neither the central vessels nor the disc 
nmrgin are obscured in the least (Fig. 78). The cen<- 
tral vessels are often not materially lessened in size, 
even when the patient is quite blind. 

Numerous cases of progressive atrophy are seen 
which agree in every respect with the above, but where 
no signs of spinal-cord disease are present, even though 
the patient has been long blind (5) . It is known 
that in some of these patients ataxic symptoms 
come on sooner or later, and it is highly probable 
that could the cases be followed up for a sufficient 
number of years this result would be found to be 
common. Indeed, preataxic optic atrophy is now a 
recognised method of onset of the disease, though 
our information is incomplete, and we do not yet 
know in what proportion of cases of optic atrophy 
the eye disease remains uncomplicated. Oases 
of this class (5) are far commoner in men than in 
women. 

In making the prognosis of cases of progressive, 
uncomplicated amblyopia or amaurosis, with more 
or less atrophy of discs, special attention is to be 
paid to whether or not the failure was synchron- 
ous, and whether it is now equal in the two eyes. 
The state of the field of vision in cases seen 
early is also of much importance, though more 
difficult to make out ; peripheral contraction, as 
distinguished from central defect, is a bad sign, for 
progressive atrophy seldom begins with defect in 
the centre of the field. Cases of gradual uncompli- 
cated failure of sight, in which the symptoms have, 
from the beginning, been equally symmetrical, will 
generally be found to show but slight atrophic 
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changes in proportion to the defect of sight. (Am* 
blvopia, p. 215, 4). 

B. Single amaurosis with atrophy of the disc, in 
a majority of cases indicates former embolism of the 
central artery (p. 193), or some local affection of the 
trunk of the optic nerve (pp. 206, 208, 215). The 
latter cases often give a history of haying suffered 
from severe localised headache or neuralgia. But 
here it must be remembered that in cases of progres- 
sive atrophy, accompanying or preceding spinal 
disease, a very long mterval occcasionally separates 
the onset of the disease in the two eyes, and we may 
see the first eye before the commencement of disease 
in the second. 

Single amaurosis following immediately after 
injury to the head, and leading in a few weeks to 
atrophy, indicates damage to the nerve from fracture 
of the optic canal (p. 208, 8). The blow is generally 
on the front of the head and on the same side as the 
affected eye. 
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CHAPTER XV 

AMBLTOPIA. ASD riTirOTIONAIi DISOKDBR8 OV 8IOHT. 

The term amblyopia means dulness of sight, but 
its use is generally restricted to cases of defective 
acuteness of sight (p. 32), short of blindness, in 
which the visible changes are disproportionately 
slight. Amaurosis indicates a more advanced affec- 
tion — complete blindness without apparent cause. 
These terms are essentially clinical, whilst papillitis 
and atrophy imply easily recognised pathological 
changes in the disc. Amblyopia may depend upon 
disease in the retina, in any part of the optic nerve 
or tract, or in the optic centres ; and it may be 
temporary or permanent. It is always most impor- 
tant to distinguish single from symmetrical cases. 

Two common and important forms of unsymme- 
trical amblyopia may be considered first. 

(1.) Amblyopia from ettppressUm of the image in 
one eye, in cases of squint. A squinting person, in 
order to avoid the difficulties of double vision (p. 22), 
suppresses the consciousness of the image formed in 
the squinting eye. If this process be continued the 
sensorium becomes permanently blunted for images 
in this eye ; we say that the eye is amblyopic when 
we ought to say that the corresponding centre loses 
perception. This defect, though often very great, 
affects only that part of the visual field which is 
common to both eyes, and is therefore least marked 
in the outer part of the field. It continues after the 
squint has disappeared, i, e, when both eyes are again 
directed constantly to the same object ; but it can be 
relieved or cured, except in very bad cases, by oft« 
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repeated, separate practice of the defective eye, the 
sound eye being closed. The suppression is much 
more easily effected by some persons than others, 
and early in life than later ; hence those who have 
squinted constantly since early childhood seldom 
have diplopia when they come for advice several years 
afterwards, while if squint be acquired later, diplopia 
lasts for years if not for life. When the suppression 
is temporary, even though often repeated, as in cases 
of alternating and of periodic squint, no amblyopia 
results.* 

(2.) Amblyopia from defective retincd images. — In 
cases of high hypermefcropia or astigmatism, when 
clear images have never been formed, the correction 
of the optical defect by glasses at the earliest prac- 
ticable age often fails, at any rate for a time, to give 
full acuteness of sight. Want of education in the 
appreciation of clear images is probably the chief 
cause, though defective development of the retina 
may also come into play. We may explain in the 
same way the common cases in which, with anisometr- 
opia, the sight of the more ametropic (p. 261) eye 
even when corrected by the proper glasses, remains 
defective, although no squint have ever existed ; and 
in some degree also the defect often observed after 
perfectly successful operations for cataract in chil- 
dren. When discovered late in life this defect is 
seldom altered by correcting the optical error, but 
in children the sight may improve when the suitable 
glasses are constantly worn. 

In cases of amblyopia not belonging to either of 
these categories a definite date of onset will gene- 
rally be given. Two principal divisions may be 

* It should be stated that this, the commonly received, 
explanation of the amblyopia of eyes which have squinted from 
early life has been assumed on the theory of congenital (rather 
than acquired) " correspondence " between the two retinsB, and 
that it is doubted by so high an authority as Prof. Schweigger, 
6f Berlin. 
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formed, a^^cording as the defect is single or double* 
It must here be noted, howeyer, that defect or blind- 
ness of one eye often exists unknown for years, until 
accidentally discovered by closing the sound eye* 
This ignorance of the defect is most common when 
the f aolure has been gradual, painless, and not accom- 
panied by any change in the appearance of the eye. 
The patient is naturally alarmed at the discovery ; 
but much caution must be used in accepting his 
belief that the defective eye failed when its defect 
was found out. Sudden failure of one eye is as a 
rule dated correctly ; and the same is true of gradual 
failure of the right eye in a man used to rifle shoot- 
ing, or to '' sighting " for any purpose. 

(8.) Cases of recent failure of one eye with little 
or no ophthalmoscopic change occur but rarely, 
generally in young adults ; the onset' is often rapid, 
with neuralgic nains, sometimes very severe, in the 
same side of the head. There may be pain in 
moving the eye, or tenderness when it is pressed 
back into the orbit. The degree of amblyopia 
varies much, but is often especially marked at the 
centre of the field. The disc of the affected eye is 
sometimes hazy and congested. The attack is often 
attributed to exposure to cold. Most of the cases 
recover under the use of blisters and iodide of potas- 
sium, but in a certain number the defect is perma^ 
nent, and the disc becomes atrophied. A retrobuJhar 
neuritisy often slight and transient, most likely occurs 
(p. 206), and the cases are perhaps analogous to 
peripheral paralysis of the facial nerve. 

(4.) Much commoner is a progressive and equal 
failure in both eyes, often amounting in a few weeks, 
or months, to great defect (14 or 20 Jaeger, or Y* 
from ^ to 3^), with no other local symptoms except 
perhaps a little frontal headachei but often with 
general want of tone, nervousness, and loss of sleep 
and appetite. Ophthalmoscopic changes, never pro- 
nounoedi may be quite absent. At on early period 
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the disc is often decidedly congested, and slightly 
swollen and hazy, but these changes are all so ill- 
marked that competent observers may give different 
accounts of the same case. Later the side of the 
disc next the y. s., and finally in bad cases, the 
whole papilla, becomes pale, and the diagnosis of 
incomplete atrophy is given. The defect of sight is 
described as a " mist,'' and is usually most trouble- 
some in bright light and for distant objects, being 
less apparent early in the morning and towards 
evening. The pupils are normal, or at most rather 
sluggish to light. The defect of V. is limited to, or 
much greater at, the central part of the field (causing 
a central scotoma), and occupies an oval patch from 
the fixation point (corresponding to the yellow spot) 
outwards to the blind spot (corresponding to the 
optic disc), on which area the perception of green 
and red is also defective or absent. This symptom 
may often be detected by moving a red or green 
spot (from 5 to 15 mm. square) from the fixeition 
point in different directions, the eye steadily fixing 
the upheld finger or other object; the colour of 
the spot will be seen best (if at aU) at a little distance 
from the fixation point (compare p. 225) ; in many 
cases no colour defect is apparent if the patient be 
tested with large masses of colour. The periphery 
of the field being good, no difficulty is experienced 
by the patient in going about, the large surrounding 
objects being visible ; hence the patient's manner 
differs from that of one with progressive atrophy, 
who finds difficulty in walking about, &c., because 
his visual field is contracted (p. 209). 

The patients are almost without exception, males, 
and at or beyond middle life. With very rare excep- 
tions they are smokers, and have smoked for many 
years, and a large number are also intemperate in 
alcohol. — ^The exceptions occur chiefly in a very few 
patients in whom a similar kind of amblyopia is here- 
ditary, is liable to affect the female as well as the 
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male members, and sometimes comes on much earlier 
in life. The etiology of these cases is obscure. In 
some few of them there is no eyidence of heredity. 

In the common cases it is now generally agreed that 
tobacco has a large share in the causation, and in the 
opinion of an increasing number of obserrers it is the 
sole excitant. The direct influence of alcohol, and 
of the various causes of general exhaustion, such 
as anxiety, underfeeding, and general dissipation, 
is still to some extent an open question. My own 
opinion, based on the examination of a large number 
of cases, is that tobacco is the essential agent, and 
that the disuse or diminished use of tobacco is the 
one essential measure of treatment. It is important 
to remember that the disease may come on when 
either the quantity or the strength of the tobacco is 
increased, or when the health fails and a quantity 
which was formerly well borne becomes excessiye. 
Hence cases of central amblyopia may, as a rule, ex* 
cept in the rare form above mentioned, be named 
tobacco amblyopia. 

The prognosis is good if the case come to treat- 
ment early, and if the failure have been comparatively 
quick. In such cases really perfect recovery may 
occur, and an improvement so striking that the 
patient considers his recovery perfect is the rule. 
In the more chronic cases, or cases where already 
the whole disc is pale, a moderate improvement, or 
even an arrest of progress, is all we can expect. If 
smoking be persisted in no improvement takes place, 
and the amblyopia increases up to a certain point, but 
complete blindness very seldom, if ever, occurs. In the 
treatment, disuse of tubacco is the one thing essen- 
tial If the man drinks too much he should, of course, 
lessen the amount. It is usual to give strychnia 
subcutaneously or by mouth for a considerable period, 
but whether any medicine acts otherwise than by im- 
proving the general tone is doubtful ; subcutaneous 
injections of strychnia, carefully carried out, have 
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not given definite results in my own cases. There is 
reason to believe that the disease depends on a chronic 
inflammation of the central bundles of the optic nerve 
beginning at a distance from the eye. 

SenUanopsia (usually called hetniopia) denotes losg 
of half the field of vision. When uniocular the defect 
is seldom quite regular, and generally depends upon 
detachment of the retina or a very large retinal 
hiemorrhage. — ^It is usually binocular, and then indi-> 
cates disease at or behind the optic chiaflma. In the 
great majority of cases the B. or L. lateral half of 
each field is lost. The line of separation between the 
blind and the seeing halves of each field may pass 
vertically straight through the fixation point, but 
more commonly it deviates a little, so as to leave 
intact a small area of the field around the fixation 
point, so that central vision is not impaired; the 
transition from, the seeing to the blind half may be 
quite abrupt, or rather gradual. Loss of the B« 
half of each field meaning loss of function of the 
L. half of each retina, points to disease of the L. 
optic tract somewhere between the chiasma and 
the corpora geniculata ;* but it is believed that 
lateral hemiopia may also be caused by disease 
of the occipital lobe and angular gyrus (Ferrier). — ► 
Loss of the two nasal or two temporal halves is 
extremely rare. Even when hemianopsia has lasted 
for years the optic discs seldom show any change. 
When lateral hemianopsia coexists with hemiplegia 
the loss of sight is on the paralysed side ; " the 
patient cannot see to his paralysed side'' (Hugblings 
Jackson) ; sometimes only a quarter of each field is 
lost, 6. g, I have seen the B. lower quarter lost with 
partial paralysis of the B. leg. 

Systerical amblyopia and amaurosis take various 
forms, and real defect is sometimes mixed up with 

* Because the L. optic tract consists of fibres which supply 
the L. half of each retina, those of them destined for the R. 
eye crossing over at the optic commiMure. 
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oonscious feigning. — In hysterical hemianaestbesia the 
eye on the affected side is sometimes defective or 
quite blind. In other cases of hysteria both eyes are 
defective, but one worse than the other ; there is con- 
centric contraction of the visual fields, sometimes 
with sometimes without colour-blindness, a varying 
degree of defective visual acuteness, and sight is 
often disproportionately bad by feeble light (hence 
the term "anaesthesia of the retina" is sometimeB 
used). There may, however, be in addition irritative 
symptoms — watering, photophobia and spasm of 
accommodation — and then the term " hypei*8e8thesia 
retineo" or " oculi" seems more appropriate.* It is 
important to note that in hysterical cases, even when 
one eye is quite blind or has bare perception of light, 
the reflex action of the pupil, direct as well as indirect 
(p. 28) is fully preserved. The prognosis is nearly 
always good, though recovery is sometimes slow. 
In some of the worst cases I have seen there has 
been considerable ametropia (p. 261). 

True hysterical amblyopia seems allied, from the 
ophthalmic standpoint, with a much larger and more 
important class, best epitomised by the term asthe" 
nopittf in which photophobia, irritability, and want of 
endurance, of the ciliary muscle (aecommodative 
asthenopifi), or sometimes of the internal recti (m«8- 
cular asthenopia) with some conjunctival congestioui 
are the main symptoms, acuteness of sight being 
usually perfect, and the refraction nearly or quite 
normal. — Of the retinal, conjunctival and muscular 
factors, any one may be more marked than the others, 
and it would seem that, given a certain state of the 
nervous system, which may be described as impres- 
sionable or hypersBsthetic, over-stimulation of any 
one is liable to set up an over-sensitive state of the 
other two. 

These patients often complain also of dazzling, pain 

* These cases correspond to the "kopiopia hysterica" of 
Fdrster. 
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at the back of the eyes and headache, or neuralgia in 
the head. All the symptoms are worse after the day's 
work and sometimes on first waking in the morning, 
and they are liable to vary much with the health. 
Artificial light always aggravates them, because it is 
often flickering and insufficient, but especially because 
it is hot. The symptoms often last for months or 
years, causing great discomfort and serious loss of 
time. 

CatModian. — The patients are seldom children or 
old people. Most are women, either young or not 
much past middle life, often very excitable, and 
often with feeble circulation. If men they are emo- 
tional, fussy, and often hypochondriacal. Some local 
cause can also generally be traced, such as close 
application at needle- work, reading, writing, or draw- 
ing. Sometimes working on bright colours, glitter- 
ing things, or over the fire seems specially injurious. 
In other cases the condition follows an attack of 
phlyctenular ophthalmia, or superficial ulcers, which 
has left the fifth nerve permanently unstable. 

Treatment — The refraction and the state of the 
internal recti should always be carefully tested, and 
any error corrected by spectacles. Plain coloured 
glasses are sometimes useful. But glasses will not 
cure the disease, and we must be on our guard against 
promising too much from their use. The patient 
may be assured that there is no ground for alarm, 
and that the symptoms will probably pass off sooner 
or later. He should be discouraged from thinking 
about his eyes, and he need seldom be quite idle. 
The ai*tificial light used should be sufficient and 
steady (not flickering), and should be shaded to 
prevent the heat and light from striking directly on 
the eyes. Bathing the eyes freely with cold water 
and the occasional employment of weak astringent 
lotions are useful, whilst cold air acts beneficially on 
some cases. The eyes are often much better after a 
rest of a day or two. Out-door exercise and only 
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moderate use of the eyes therefore should be enjoined. 
General measures must betaken according to the indi- 
cations, especially in reference to any ovarian, 
uterine, or digestive troubles, or to sexual exhaus- 
tion in men. 

FUNCTIONAL DISEASES OF THE RETINA. 

Functional nighUhlindneas (endeniie nyctalopia) is 
caused by temporary exhaustion of the retinal sensi- 
bility from prolonged exposure to diffused, bright 
light. — The circumstances under which it occurs 
usually imply not only great exposure to light, but 
lowered general nutrition, and possibly some particu- 
lar defect in diet may be necessary for its produc- 
tion. It has often coexisted with scurvy. Sleeping 
with the face exposed to bright moon-light is believed 
to aid its occurrence. It is commonest in sailors 
after long tropical voyages under bad conditions, and 
in soldiers after long marching in bright sun. In 
some countries it prevails every year in Lent when 
no meat is eaten, and again in harvest time. It is 
now but rarely indigenous in our country, but 
scattered cases occur usually in children,* and it still 
occasionally prevails in large schools. 

In this malady two littledry films,consistingof fatty 
or sebaceous matter and epithelial scales, often form 
on the conjunctiva at the inner and outer border of the 
cornea. Their meaning is not understood, ,but they 
are sometimes absent in this disease and present in 
other conditions. In functional nyctalopia there are no 
ophthalmoscopic changes. The disease is soon cured 
by protection from bright light and improvement 
of health. That the affection is local in the eye is 
shown by the fact that darkening one eye, by means 
of a bandage, during the day time has been found 
to restore its sight enough for the ensuing night's 
watch on board ship, the unprotected eye remaining 

* Snell reports numerous cases from near Sheffield. ' Tranfl- 
actions of the Ophthalmological Society/ vol i, 1881. 
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as bad as ever. — Snow-blindneas (or ice-hlindness) is 
essentially the same disease, with the addition of 
congestion, pain, photophobia, and sometimes of con- 
junctival ecchjmoses. These peculiarities probably 
depend in some measure on the effect of the rarefied 
atmosphere in which the mountaineering cases occur 
and on the local effect of the reflected heat upon the 
conjunctiva. Snow-blindness is effectually prevented 
by wearing smoke-coloured glasses. 

Hemeralopia (day'hlindneaa) occurs in certain cases 
of congenital amblyopia. 

Micropsia, — Patients sometimes complain that ob- 
jects look too small. When not due to insufficiency 
of accommodative power {exceBsive efforty p. 34) it is 
generally a symptom of disease of the outer layers of 
the retina, especially in the central region, and syphi- 
litic retinitis is the commonest cause (p. 188). Both 
micropsia and its opposite, megalopsia, are sometimes 
seen in hysterical amblyopia. 

Mu8C(B volitantes are seen in the form of small dots, 
rings, threads, &c., moving about in the field of 
vision, though never actually crossing the fixation 
point, and never interfering with sight. They are 
most easily seen against the sky, or a bright back- 
ground such as the microscope field. They depend 
upon minute changes in the vitreous, which are 
present in nearly all eyes, though in much greater 
quantity in some than others. They vary, or seem 
to vary, greatly with the health, but are of no real 
importance. They are most abundant and trouble- 
some in myopic eyes. 

Diplopia is considered under Paralysis of the 
Ocular Muscles. (See also pp. 22 and 151 for Uni- 
ocular Diplopia.) 

For Affections of Sight in Megpim and Heart 
Disease, see Chapter XXTT. 

Malingering. — Patients now and then pretend 
defect or blindness of one or both eyes, or exaggerate 
an existing defect, or sometimes secretly use atro- 
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pine to paralyse the accommodation. In most cases 
the imposture is eyident from other circumstances, 
but sometimes great difficulty is found in detect- 
ing it. Malingering is far less common here than 
in countries where the conscription is in force. 

The pretended defect is usually confined to one 
eye. If the patient be in reality using both eyes, a 
prism held before one (by preference the "blind" 
one) will produce double vision (p. 12). The stereo* 
scope, and also coloured glasses, may be made very 
useful. Another test, when only moderate defect is 
asserted, is to try the eye with various weak glasses, 
and note whether the replies are consistent; very 
probably a flat glass or a weak concave may be said 
to "improve" or "magnify" very much. Again, 
atropine may be put into the eound eye, and when 
it has fully acted the patient be asked to read small 
print with both eyes ; if he reads easily the imposture 
is clear^ for he must be reading with the so-called 
** blind" eye. If absolute blindness of one be asserted, 
the state of the pupil will be of much help (unless 
the patient have used atropine) ; for if its direct 
reflex action be good (p. 28) the retina and 
nerve cannot be very defective ; (but see Hysterical 
Amblyopia.) 

Asserted defect of both eyes is more difficult to 
expose, and, indeed, it may be impossible to absolutely 
convict the patient if he is intelligent and has had 
access to means of information. The state of the 
pupils, of the visual fields and of colour perception, 
are amongst the best tests. 

€oloW'hlindne88 may be congenital or acquired. 
When acquired it is symptomatic of disease of 
the optic nerve. It may also occur in hysterical 
amblyopia. 

Congenital colour-blindness is not often found 
unless looked for. According to recent and extended 
researches in various countries a proportion varying 
from about 3 to 5 per cent, of the males are colour- 
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blind in greater or less degree, and it appears to be 
more common in the lower than in the upper classes. 
These facts show the importance of carefully testing 
all men whose employment *renders good perception 
of colour indispensable, such as railway signalmen 
and sailors. Colour-blindness is usually partial, t. e. 
for only one colour or one pair of complementary 
colours, but is occasionally total. The commonest 
form is that in which pure green is confused with 
Tarious shades of grey and of red (red- green-blind- 
ness) ; blindness for blue and yellow is very rare. 
The blindness may be incomplete, perception of red, 
6. g, being merely enfeebled, whilst bright red and 
green are still recognised ; or it may be complete for 
all shades and tints of those colours. Congenital 
colour-blindness is very often hereditary, but nothiiig 
further is known of its cause. It is very rare in 
women (0*2 per cent.). The acuteness of vision (t. e. 
perception of form) is normal. Both eyes are 
affected.* 

The detection of colour-blindness, either congenital 
or acquired, is easy, if, in making the examination, 
we bear in mind the two points already referred to at 
p. 35, viz. : — (1) Many persons with perfect colour 
perception have a very imperfect knowledge of the 
names of the various colours, and appear colour- 
blind if asked to name them; (2) The really 
colour-blind often do not know it, having learnt to 
compensate for their defect by attention to differences 
of shade and texture. Thus a signalman may be 
colour-blind for red and green, and yet may, as a 
rule, correctly distinguish the green from the red 
light, because one appears to him *' brighter" than 
the other. The quickest and best way of avoiding 
these sources of error has been mentioned at p. 34. 
Certain standard coloured wools are given to the 
patient without being named, and he is asked to 
choose from the whole mass of skeins of wool all that 
* But on this point further research is needed. 
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appear to him of nearly the same colour and shade 
(no two being really quite alike). If, for example, 
he cannot distinguish green from red he will place 
the green test skein side by side with yarious shades 
of grey and red. Wilful concealment of colour- 
blindness is impossible under this test if a sufficient 
number of shades be used. 

As it is necessary to detect slight as well as high 
degrees, the first or preliminary test should consist 
of yery pale colours, and a pale pure green is to be 
taken as the test (No. 1 of the series giyen in the 
Appendix). For ascertaining whether the defect be 
of higher degree or not, stronger colours are then 
used ; a bright rose colour, a. g. may be conf ased with 
blue, purple, green, or grey of corresponding depth 
(Nos. 7 to 11) ; and a scarlet with yarious sh^es and 
tints of brown and green (Nos. 12 to 17). 

It may here be noted that the yisual field is not of 
the same size for all colours, green and red haying 
the smallest fields, and that the perception of aU 
colours is, like perception of form (p. 32), sharpest 
at the centre of the field (Fig. 26). With diminished 
illumination some colours are less easily perceiyed 
than others, red being the first to disappear, and blue 
persisting longest, i. e, being perceiyed under the 
lowest iUumination ; but in dull light the colours are 
not confused as in true colour-blindness. In con- 
genital colour-blindness, as we haye seen, red-green- 
blindness is the commonest form ; and in cases of 
amblyopia from commencing atrophy of the optic 
nerye green and red are almost always the first 
colours to fail, blue remaining last. 



15 



226 



CHAPTEE XVI 

DISEASES OF THE YITBEOTJS. 

The yitreoTis humour is nourished by the vessels 
of the ciliary body, of the retina, and of the optic 
disc, and is probably influenced by the state of 
the choroid also. In many cases disease of the 
vitreous can be proved during life to be associated 
with (and dependent on) disease of one or other of 
the structures named. 

Thus, in connection with various surrounding mor- 
bid processes, the vitreous may be the seat of inflam- 
mation, acute or chronic, general or local, and of 
haemorrhage. It may also degenerate, especially in 
old age, its cells and solid parts, undergoing fatty 
degeneration, become visible as opacities, whilst its 
general bulk becomes too fluid. The only change 
which we can directly prove in the vitreous during 
life is loss of transparency from the presence of 
opacities moving, or more rarely fixed, in it ; but 
from the freedom and quickness of their movements, 
some idea may also be formed of the consistence, or 
degree of fluidity, of the humour itself. 

Opacities in the vitreous may take the form of 
large dense masses, as from abundant recent bleeding, 
or of membranes like muslin, crape, " bee's wings " 
of wine, bands, knotted strings, or isolated dots; 
and they may be either recent, or the remains of long 
antecedent exudations or haemorrhages. Again, the 
vitreous may become more uniformly misty, owing to 
the diffusion of numberless dots (" dust-like " opaci- 
ties), which need careful focussing by direct examina- 
tion to be separately seen. 
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Opacities in the vitreoiis axe nsuallj. detected, with 
gi*eat ease, hj direct ophthalmoscopic ezamination at 
from 10" to 18" from the patient, but are generally 
situated too far forward {i.e. too far within the 
focus of the lens-system) to be seen clearly at a very 
short distance (pp. 49 and 40 c). By askmg the pa- 
tient to move his eye sharply and fully from side 
to side and up and down, the opacities will be seen 
against the red ground, as dark figures which con- 
tinue to move after the eye has come to rest ; they 
are thus at once distinguished from opacities in the 
cornea or lens, or from dimly-seen spots of pigment 
at the fundus, which move only whilst the eye moves. 
The opacities in the vitreous move just as solid par- 
ticles and films move in a bottle after the bottle has 
been shaken, and the quickness and freedom of their 
•movement in the one case as in the other depends 
very much on the thinness or the viscidity of the 
fluid. Whenever opacities in the vitreous pass across 
the field quickly and make wide movements we may be 
sure that the humour is too fluid ; and the contrary 
may be concluded when they move very lazily. In 
some cases only one or two opacities may be present, 
and may only come into view now and then. Moving 
opacities in the vitreous obscure the fundus both to 
direct and indirect ophthalmoscopic examination, in 
proportion to their size, density, and position ; a few 
isolated dots scarcely afEect the brightness of the 
ophthalmoscopic image. 

The opacities may He quite in the cortex of the 
vitreous, and be so attached to the retina or disc as 
to have no independent movement. These are 
generally single, are found lying either over or near 
to the disc, and may be the result either of inflamma- 
tion or of hsdmorrhage ; they are often membranous, 
more rarely globular, and not perfectly opaque. 
Such an opacity should be suspected when, by indirect 
ophthalmoscopic examination, a localised haze or 
blurring of some part of the disc or its neighbour- 
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hood is seen. It must be searched for by the 
direct method with the eje at rest; bj carefully 
accommodating for the particular part which ap- 
peared hazy, the opacity will come sharply into view, 
the observer being at a greater or less distance 
according to its depth ; if the eye be hypermetropic 
a convex correcting lens may be necessary, and if con- 
siderably myopic a concave. The kind of refraction 
must therefore be known in order to make this ex- 
amination properly (p. 49). Densely opaque white 
membranes may also form over the disc or upon 
the retina, the nature and situation of which are 
diagnosed in the same way. 

Diffused haziness of the vitreous causes, in a 
corresponding degree, dimness of outline and 
darkening of all the details of the fundus, which 
look as if they were seen through a thin smoke. 
The disc, in particular, appears red, without really 
being so. Very much the same appearances may 
be due to diffused haze of the cornea or lens, the 
presence of which will, of course, have been ex- 
cluded by focal illumination. There are cases, how- 
ever, where though plenty of light reaches and 
returns from the fundus, no details can be seen, even 
indistinctly, by the most careful examination. Pro- 
bably^ in such a case, the light is scattered by innu- 
merable little particles, each of which is trans- 
parent, so that though very little light is absorbed, 
it is all distorted and broken up, as in passing 
through ground gla«s, or white fog, or a partial 
mixture of fluids of different densities, such as 
glycerin and water. This appearance is found chiefly 
in syphilitic choroido-retinitis, in which diffuse infil- 
tration of the vitreous with cells is known to occur. 
It is not always easy, nor indeed possible, to dis- 
tinguish with certainty between diffuse haze of the 
vitreous and diffuse haze of the retina (p. 181). 

Crystals of cholesterin sometimes form in a fluid 
vitreous, and are seen with bright illumination as 
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minute dancing golden spangles when the eye moves 
about {sparlding synchysis). They proportionately 
obscure the fundus. Large opacities just behind the 
lens may be seen by focal light in their natural colours. 
In rare cases of choroido-retinitis minute growths 
consisting chiefly of blood-vessels form on the retina 
and project into the vitreous; they are rather 
curiosities than of practical importance. 

Paradtea (cysticerciui) occasionally come to rest in 
the eye, and in development penetrate into the 
vitreous ; they are rarely seen in England, but are 
commoner on the Continent. Yery rarely a foreign 
body may be visible in the vitreous. 

The following are the conditions in which disease 
of the vitreous is most cx>mmonly found : — 

(1.) Myopia of high degree and old standing ; the 
opacities move very freely, showing fluidity of the 
humour, and are sharply defined. They are often 
the result of former heemorrhage. 

(2.) After severe blows, causing rupture of the 
choroid or of some vessels in the ciliary body. When 
recent and situated near the back of the lens, the 
blood can often be seen by focal light ; if very abun- 
dant it so darkens the interior of the eye that nothing 
whatever can be seen with the mirror. 

(3.) After perforating wounds. The opacity will be 
blood if the case be quite recent. Lymph or pus in 
the vitreous at the inner surface of the wound gi^es 
a yellow or greenish-yellow colour, easily seen by 
focal light or even by daylight (p. 126). 

(4.) In rare cases large hsBmorrhages into the 
vitreous occur spontaneously in healthy eves, and in 
connexion with hemorrhagic retinitis and hsBmorrha- 
gic choroiditis. Belapses often occur, and detachment 
of retina may come on. The subjects are generally 
young adult males liable to epistaxis, constipation, 
and irregulariiy of circulation (Eales); gout may 
have some influence (Hutchinson). {See pp. 176 and 
192.) 
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In all of the above cases detachment of the retina 
is likely to occur sooner or later, and if present the 
difficulty of diagnosis between the two conditions 
may be considerable (p. 188). 

(5.) Syphilitic choroiditis and retinitis. There is 
often diffuse haze, in addition to large slowly float- 
ing opacities. The change here is due to inmtmma- 
tion, and the opacities may entirely disappear under 
treatment (pp. 181, 188). 

(6.) Some cases of cyclitis and cyclo*iritis (p. 
124). 

(7.) In the early stage of sympathetic ophthal- 
mitis. The opacities are inflammatory. 

(8.) In various cases of old disease of choroid, 
usually in old persons and without proof of syphilis. 
No doubt many of these indicate former choroidal 
heemorrhages. 

(9.) The vitreous is believed to become repeatedly 
and quickly hazy in the active stages of glaucoma. 
The point is difficult to settle clinically, because the 
cornea and aqueous are nearly always, and the lens 
often, hazy at the same time, and the opportunity of 
examining specimens of uncomplicated recent glau- 
coma scarcely ever occurs. 
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CHAPTEE XVn 

aLAXTCOHA. 

Ik this |)eculiar and yery serious disease, the 
pathognomonic objective symptom is increased 
tightness of the eje-capsule (sclerotic and cornea) , 
"increased tension;" all the other phenomena 
peculiar to the disease depend upon this condition. 
The disease is much commoner after middle life, 
when the sclerotic becomes less distensible, than 
before ; and it is commoner in hypermetropic eyes, 
where the sclerotic is too thick, than in myopic eyes, 
where it is thinned by elongation of the globe. 

Glaucoma may be primary, coming on in an eye 
apparently healthy, or the subject of some disease, 
such as senile cataract, which has no influence on 
the glaucoma. It may also be secondary, caused by 
some still active disease of the eye, or by conditions 
left after some previous disease, such as iritis. 
It is always important, and seldoni difficult, to dis* 
tinguish between primary and secondary glaucoma. 
, Q-laucoma differs in severity and rate of progresi^, 
from the most acute to the most chronic and in- 
sidious form* But in every form it is always a progres* 
sive disease, and unless checked by treatment nearly 
always goes on to permanent blindness. It generally 
attacks both eyes, though not simultaneously, the 
interval varying from a few days to several years. 

It is customary to speak of primary glaucoma as 
either acute, subacute, or chronic ; and this division, 
though arbitrary, is useful in practice. But we must 
remember that many intermediate forms are found, 
and that the same eye may, at different stages in 
its history, pass through eadi of the three condi* 
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tions. It may, indeed, be here observed that acute 
and subacute outbursts are generally preceded by 
a so-called ''premonitory" stage, in which the 
symptoms are not only chronic and mild, but remit- 
tent; the interrals of remission becoming shorter 
and shorter, till at length the attacks become con- 
tinuous, and the glaucomatous state is fully estab- 
lished. Bapid increase of presbyopia, shown by 
the need for a frequent change of spectacles, is a 
common premonitory sigtl, though often overlooked. 

Chronic glaucoma sets in with a cloudiness of sight» 
or '^ fog " which is liable to variations, and often quite 
clears off for days, or even weeks (''premonitory 
stage"). But in some cases, so far as the patient 
knows, the failure is steady, with no variations or re- 
missions, from first to last. During the attacks of 
"fog" artificial lights are seen surrounded by co- 
loured rings " (rainbows" or " halos"), which are to 
be distinguished from those due to mucus on the 
cornea. The attacks of fog are often noticed only 
after long use of the eyes, as in the evening, the sight 
being much better in the early part of the day. The 
defect of sight is to be distinguished from that caused 
by incipient nuclear cataract, disease of the optic nerve, 
syphilitic retinitis, or attacks of megrim. Even when 
the sight has become permanently cloudy, complete 
recovery no longer occurring between the attacks, 
variations still take place and form a marked feature. 
There is no congestion and often no pain. 

If we see the patient during one of the brief early 
fits of cloudy sight, or after the fog has settled down 
permanently, the following changes will be found. A 
greater or less defect of sight in only one eye, or un- 
equal in the two, and not remedied by glasses ; the 
pupil a Httle larger and less active than normal ; 
the anterior chamber may be shallow, and there 
is usually slight dulness of the front of the eve 
from steaminess of the cornea, or from haze of the 
aqueous, and some engorgement of the large vessels 
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which perforate the sclerotic at a little distance from 
the cornea (Fi^s. 20 and 22) ; the tension will be 
increased (usuafij about+l, p. 19) and the field of 
Tision may be contracted, especiallj on the nasal side. 
— The optic disc will be found normal, pale, or some- 
times congested, in early cases; pale and cupped 
(p. 236) at a later stage. The cupping usuallj 
occupies the whole surface, but sometimes takes the 
form of a central depression, indistinguishable from 
a large steep-sided physiological cup (p. 53). There 
may be spontaneous pulsation of all the vessels on 
the disc ; or the arteries, if not pulsating sponta- 
neously, will do so on very slight pressure on the eye- 
ball (p. 48). If the case is of old standing the 
tension will often be considerably increased, the pupil 
dilated though still active, the lens often hazy, the 
field of vision greatly contracted, acuteness of vision 
extremely defective, the cornea sometimes dear, in 
other cases dull. In nearly all cases of glaucoma the 
temporal part of the field (nasal part of the retina) 
retains its function longest ; and in advanced cases 
the patient will often himself say or show that he 
sees only in this direction. 

An eye in which the above symptoms have set in 
may progress to total blindness in the course of 
months or several years without a single " inflam- 
matory" symptom, without either pain or redness — 
chronic painless glaucoma (glaucoma simplex) ; and 
since the lens often becomes partially opaque, and of 
a greyish or greenish hue, cases of chronic glaucoma 
are sometimes mistaken for senile cataract. 

But more commonly, in the course of a chronic 
case, periods of pain and congestion occur, with more 
rapid failure of sight; or the disease sets in with 
" inflammatory'* symptoms at once. Indeed, the 
commonest cases are those of svhactde glaucoma^ 
where, besides the symptoms named above, we find 
dusky reticulated congestion of the small and large 
episcleral vessels in the ciliary region (Fig. 24), 
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with pain referred to the eye, or to the side of the 
head, or nose, and rapid failure of sight. The increase 
of tension, steaminess and some aneesthesia of the 
cornea, dilatation and sluggishness of pupil, and shal- 
lowing of the anterior chamber, are all more marked 
than is usual in chronic cases, and the media are too 
hazy to allow a good ophthalmoscopic examination. 

These symptoms, ending after a few weeks or 
months in complete blindness, may remain at about 
the same height for months afterwards with slight 
variations, the eye gradually settling do¥m into a 
permanent state of severe, but chronic, non-inflamma- 
tory glaucomatous tension. In other cases a subacute 
attack passes off only to return in greater severity a 
few weeks or days later (remittent glautonia). 

Acute glatteom^ differs from the other forms only 
in suddenness of onset, rapidity of loss of sight, and 
severity of congestion and pain. The congestion, 
both arterial and venous, is intense ; in extreme 
cases the lids and conjunctiva are swollen, and there is 
photophobia, so that the case maybe mistaken for an 
acute ophthalmia. All the specific signs of glaucoma 
are intensified ; the pupil considerably dilated and 
motionless to light, the cornea very steamy, the an- 
terior chamber very shallow, and tension + 2 or 3. 
Sight will &J1 in a day or two down to the power of 
only counting fingers, or to mere perception of light, 
and if the case have lasted a week or two all p. 1. 
is usually abolished. The pain is very severe in 
the eye, temple, back of the head and down the 
nose ; not un&equently it is so bad as to cause vomit« 
ing, and the case is often mistaken, even by medical 
men, for a " bilious attack" with a " cold in the eye," 
for ''neuralgia in the head," or "rheumatic oph* 
thalmia." Some cases, however, though very acute, 
are mild and remit spontaneously ; but such cases, 
like those mentioned on the preceding paragraph, 
often pass on into the severe type just described. 

Absolute glaucoma is glaucoma which has led to 
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permanent blindness. Sucli an eye continues to dis- 
play the tension and other signs of the disease, and 
remains liable to relapses of acute symptoms for 
varying periods, but in many " absolute*' cases, espe- 
cially those which follow acute forms of glaucoma, 
changes occur sooner or later, leading to staphylo- 
mata, cataract, atrophy of iris, and finally to soften- 
ing and shrinking of the globe. The term *^ glaucoma 
ftdminans" denotes extremely severe acute glaucoma, 
abolishing sight in a few hours. 

As a rule glaucoma runs the same course in the 
second eye as in the first, but sometimes it will be 
chronic in one and acute or subacute in the other. 

Esyplanation of the symptoms, — ^The increase of 
tension lowers the functional activity of the retina 
by compressing it, and also by impeding the flow of 
arterial blood to and of venous blood from it. When 
the retinal vessels can be seen in glaucoma the arte- 
ries are somewhat narrowed, and often exhibit 
spontaneous pulsation, whilst the veins are always 
somewhat engorged. This want of blood must 
first afEect the peripheral parts, because the blood 
has to overcome more resistance in reaching tl^m, 
and this probably explains the contraction of the 
visual field. The nutrition of the inner retinal layers 
suffers if the pressure be kept up (1) from the in- 
sufficiency of arterial blood, and the changes, includ- 
ing hsemorrhage, which follow impeded venous out- 
flow ; (2) from stretching and atrophy of the nerve- 
fibres on the disc. — The floor of the disc {lamina cri- 
hro8a)y being the weakest part of the eye-capsule, 
slowly yields and is pressed backwards, the nerve- 
fibres being dragged upon, displaced, and finally 
atrophied ; the direct pressure on the nerve-fibres, as 
they bend over the edge of the disc, also helps in 
the same process. Hence finally the disc becomes 
not only atrophied, but depressed or hollowed out 
(Fig. 79). This hollow is the well known " glauco- 
matous cup " which, when deep, has an overhanging 
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edge, because the border of the disc is smaller at the 
level of the choroid than at the level of the lamina 




enbrota (Fig. 33) ; its sides are quite steep even 
when the cup is shallow (Fig. 81). 



With the ophthalmoscope this cupping is shown 
t^ a sadden bending of the veBaels just within the 



border of the disc, where th^ look darker becauae 
foreshortened (Fig. 80) ; if the cap be deep the; ma.7 
disappear beneath its edge to refn)pear on its floor, 
where they have a lighter shade (Fig. 82). 



Fia. 81. — Section of \em tAvaaceH gUncoma cop. 

The -TeseelB, as a rule, do not all bend with equal 
abruptness, some parts of the disc being more deeply 



hollowed than others, or some of the TesBela span- 
ning orer the interval instead of hugging the wall 
of the cnp. It is probable that increase of tension 
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must be maintained for several months to produce 
cupping recognisable by the ophthalmoscope. When 
recent acute glaucoma has been cured by operation 
the disc is not cupped ; often, however, it becomes 
very pale. — Although in many cases the excavation 
extends from the first over the whole surface of the 
disc, this is not always so ; the depression starts, in 
some of the most chronic cases, at the thmnest part 
(the physiological pit), and enlarges towards the 
periphery (p. 233). A deep cup is sometimes partly 
filled up by fibrous tissue, the result of chronic in- 
fiammation, its true dimensions not being then 
appreciable by the ophthalmoscope. 

The shallowness of the anterior chamber is probably 
due to advance of the lens ; it is by no means a con- 
stant symptom. The pressure on the ciliary nerves 
accounts for the somewhat dilated and immovable 
pupil and for the corneal ansBsthesia. In old-stand- 
ing cases the iris is often shrunken to a narrow rim ; 
in uncomplicated glaucoma iritic adhesions are never 
seen. The corneal changes depend partly on " steami- 
ness" of the epithelium, partly upon haze of the 
corneal tissue from oedema (Fuchs). In recent cases 
the aqueous humour is somewhat turbid. The lens 
appears to lose some transparency even in fresh 
cases, if severe ; in old cases, as already stated, it 
often becomes slowly opalescent, and finally quite 
opaque. It is generally stated that the vitreous 
humour becomes hazy during the attacks, especially 
in severe cases, but since it is just in these very cases 
that the cornea and aqueous are most dull, the state- 
ments about the vitreous are conjectural (p. 230). 
The internal pressure tends in acute cases to make 
the globe spherical, by reducing the curvature of the 
cornea to that of the sclerotic ; it also in all cases 
weakens the accommodation, at first by pressing 
on the ciliary nerves, later by causing atrophy of 
the ciliary muscle ; these facts together explain the 
rapid decrease of refractive power (i.e. rapid onset or 



increase of presbyopia) whicli ia fiometimes noticed 
bj the patient (p. 232).— ^Tlie choroidal circulation 
ia obstxucbed hj the increase of pressure, and in 
severe glaucoma especially of old standing, tihe 
anterior ciliary veini (forming the episcleral t^exus) 
(Figs. 20 and 24), aa well as the arteries, become 
Te^ much enlarged. 

Meckaniam of glaucoma. — The increased tension is 
dae to excess of fluid in the eje-ball. Impeded 
escape is probablj the chief cause of this excess, 
and recent research has proved that changes are 
present in nearly all glaucomatous eyes, which must 
lessen or prevent the normal outflow. But increased 



Flo-. 8!t. — Section throagh the ciliary region in a healtby human 
eye. Co., cornea i Set., aclerotici CM, ciHsry muscle j 
C.P; two ciliary procesBBB, Ope larger and more prominent 
than the other i Jr., it-is; X, the marginal part of the 
crjetalline lens; a, angle of anterior chamber; cf, mem- 
brane of Descemet^ which ceaeea (hb Buch) hefore reaching 
the angle a. The dotted line showg the conrae taken by 
flnid from the anterior part of the vitreous into the poa- 
terini aqueona cliambec, thence through the pupil (not 
hIiowii) into the anterior aqueona chamber, to the angle a. 
Suspeusory ligament of lens ant ahown. x 10. 

secretion, and internal vascular congestion, of the 
eyeball undoubtedly play an important part in some 
cases. Both conditions would have most effect when 
the sclerotic was most unyielding, i.e. in old age, atid 
in hypermetropic eyes (p. 231.) Normally there is 
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a constant movement of fluid from the vitreous 
humour through the suspensory ligament of the lens 
into the anterior chamber in the course shown by the 
dotted line in Fig. 83. The fluid escapes from the 
anterior chamber into the lymphatics, and perhaps 
into the veins, of the sclerotic through the meshed 




Fic^. 84i— Ciliary region from a case of acute glaucoma of one 
month's duration. (1 and 2, situations of iridectomy 
wounds in two cases.) x 10. 

tissue of the Ugamentvm peetinaitim, which closes 
the angle a ; and it has been proved that very little 
fluid can pass through any other part of the cornea. In 
glaucoma this angle is nearly always closed, in recent 
cases by contact, in old cases by permanent cohesion 
between the periphery of the iris and the cornea (Figs. 
84 and 85). No complete explanation of this advance 
of the iris has yet been given. Dr Adolf Weber holds 




Fia. 85. — Ciliary region in chronic glaucoma of three years* 

standing, x 10. 

that the ciliary processes becoming swollen from 
various causes push the iris forwards and so start the 
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glaucomatous state. Priestly Smith believes the 
primary obstruction to depend upon narrowing, or 
even obliteration, of the circular chink (^'circum- 
lental space ") between the edge of the lens and the 
tips of the cUiary processes, and that this proceeds 
mainly from a progressive increase in the size of the 
lens which occurs in old age ;* obstruction here leads 
to rise of pressure in the vitreous, followed by ad- 
vance of the lens and ciliary processes, pressure on 
the iris, and closure of the angle ; swelling of the 
ciliary processes, would be a contributory cause. 
Brailey holds that a chronic inflammation of the 
ciliary muscle and processes and of the iris, quickly 
passing on to atroprdc shrinking, leads to narrowing 
of the angle and initial rise of tension ;t in his latest 
paper, however, he agrees to some extent with the 
view of Weber, above referred to.J Glaucoma is 
sometimes caused by obstruction at the pupil (circu- 
lar synechia following iritis, p. 114) . It may be 
caused by the pressure of a swollen (wounded) lens 
on the iris and ciliary processes (p. 155). It also 
often occurs in the course of sympathetic ophthal- 
mitis, and in some cases of irido-cyclitis (pp. 124, 
129.) In the latter it is due to choking of the liga- 
mentum pectinatum by inflammatory materials, not 
to obliteration of the angle. 

Effed of over^aupply of fluids on the tension, — 
' Functional hypereemia and ordinary inflammations 
of the retina and choroid do not cause glaucoma, and 
dilatation of the arteries by vaso-motor paralysis is 
said to be accompanied by diminished tension. But 
tumours in, and even upon, the eye often give rise to 
secondary glaucoma, and probably an important 
factor in these cases is the active congestion and trans- 

• Priestly Smith • On Glaucoma,' 1879 ; ' Ophth. Hogp. 
Reporto/ x, 25, 1880; Int. Med. CoDgreHit, 1881. More data 
are needed before this increase in the size of the lens can be 
assumed to occur as the rule. 

t Brailey, * Ophth. Hosp. Reports,' x, pp. 14, 89, 93 (1880). 

X Brailey, ibid., p. 282 (1881). 
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udation wbicb occur near quicldj-growmg tumours ; 
certainly the glaucoma stands in no definite relation 
either to the size or position of the tumour. A 
relation is observed in some cases between glaucoma 
and a liability to neuralgia of the fifth nerre; 
and T. is said to be lowered in paralysis of this 
nerve. Probably the neuralgia acts indirectly by 
causing associated congestion, and thus setting up 
glaucon^a in an eye predisposed to it. 

Oeneral and diathetic causes. — In an eye predis- 
posed, by the changes above mentioned at the rim 
of the anterior chamber, any cause of congestion may- 
precipitate an acute attack. Vascular engorge^ 
ment of the eyes in connection with digestive dis- 
turbances, gout, or neuralgia, or the same result 
brought on by the over-use of presbyopic eyes 
without suitable glasses, or a blow, or prolonged 
ophthalmoscopic examination, may all bring it about. 
Atropine, which has the power of increasing the eye- 
tension, has sometimes caused an attack, probably 
because by lessening the width of the iris it increases 
its thickness, and so crowds it into the angle of the 
anterior chamber. Iridectomy in one eye occasionally 
has the efEect of precipitating the disease in the other, 
but its mode of action is unexplained. G-laucoma 
is commoner in women than in men, and after than 
before the age of forty-five. It is very rare in young 
adults and children, and is then generally chronic 
and often gives rise to or is associated with other 
changes in the eyes. Acute cases are often dated 
from a period of overwork of the eyes, or of want 
of sleep, as from sitting up nursing, &c. There is 
not unfrequently a history of gout. Hence, patients 
who have had glaucoma in one eye should be strongly 
warned as to the danger of over-using the eyes and 
of working without proper glasses, and against 
dietetic errors. 

Treatment, — Iridectomy or an equivalent operation 
is, with very few exceptions, the only curative treat- 
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ment. Eseriiie (tbe alkaloid of Calabar bean) used 
locally, however, diminishes the tension in acute 
glaucoma, and some few attacks have been per- 
manently cured by its means alone. But although 
really curative in only a few cases, eserine is valuable 
for temporary use in cases where an operation cannot 
be immediately performed. It has little or no effect 
on the tension unless marked contraction of the pupil 
follows its use. Eserine probably acts by stretching 
the iris and drawing it away from, the angle of the 
anterior chamber. Eserine causes congestion of the 
ciliary processes, and probably this ezplaios why, if 
it do not soon relieve glaucoma by contracting the 
pupil, it sometimes aggravates the symptoms. It is 
of use chiefly in recent, and especially in acute, cases. 
A solution of one or two grains of the sulphate to 
the ounce is to be used from three to six times a day, 
or oftener, according to circumstances. The pain in 
acute cases may be much relieved by leeching, 
warmth to the eye, and opium, with derivative treat- 
ment such as purgation and h<»t foot-baths. 

Iridectomv cures glaucoma by permanently reduc- 
ing the tension to the normal or nearly normal pitch, 
but its mode of action is not fully known. It is 
found, however, that to ensure success : (1) the path 
of the incision must lie in the sclerotic from 1 to 2 
mm. from the apparent corneal border (Fig. 84) ; 
(2) the wound »hould be large, allowing removal of 
about a fifth of the iris; (3) the iris should be 
removed quite up to its ciliary attachment ; this is 
best done by first cutting one end of the loop of pro- 
truding iris, then tearing it from its ciliary attach- 
ment along the whole extent of the wound, and 
cutting through the other end separately. (See 
Operations.) The evacuafion of the aqueous humour 
by paracentesis of the anterior chamber gives only 
temporary relief. 

A mere wound in the sclerotic, differing but little 
in position and extent from that made for iridec^ 
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tomy, is sufficient to relieve + T., and to cure many 
cases of glaucoma permanently, and this operation 
(jBubconjwicHvcd sclerotomy) has been largely adopted 
by some operators within the last few years. Even 
if the removal of a piece of iris should be shown to 
be seldom necessary, iridectomy will probably remain 
the better operation for most cases, because it is easier 
to perform well. Sclerotomy is open to objection : (1) 
because the position and length of the wound are not 
perfectly under control ; if too far forward and too 
short the incision is insufficient, if too far back and 
too long there is risk of wounding the ciliary pro- 
cesses and getting heemorrhage into the vitreous ; 
even shrinking of the operated eye and sympathetic 
inflammation of the other have occurred; (2) because 
the iris may prolapse into the wound, and need re« 
moval, and the operation then becomes an iridectomy ; 
(3) when the anterior chamber is very shallow 
sclerotomy probably does not aid the exit of fluid 
so much as the removal of a piece of the iris does. 

Several other operations, the principle of which is 
to make a puncture at the sclero-corneal junction^ 
have been tried, but have not gained general confi- 
dence. 

Whichever operation be employed in glaucoma 
the formation of the operation scar in the sclerotic 
is certainly a most important factor. 

Iridectomy in acute glaucoma no doubt acts, at 
least in part, by removing a portion of the iris from 
the blocked angle (Fig. 84), and thus allowing the 
normal escape of fluid. It is held by some high 
authorities, however, that its permanent effect is due 
to the formation in the operation wound of a layer 
of tissue more pervious to the eye-fluids than the 
sclerotic ("filtration scar"). The fact that an iri- 
dectomy for glaucoma which heals rather slowly, is 
thought by many to be more favorable than one 
which heals immediately, i.e. with less new tissue, 
and that a slight bulging of the scar is believed by 
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some surgeons to be rather a good thing than other- 
wise, are probably expressions of the real value of 
the new tissue formed during somewhat slow heal- 
ing. The curative effect of sclerotomy points in the 
same direction. A scar of the same character never 
forms if the incision be in the cornea. 

An operation, usually iridectomy, is to be done in 
all cases of acute and subacute glaucoma, whether 
there be great pain or not, so long as some sight 
still remains, and even if all p. 1. be abolished, 
provided this be only of a few days' duration. (See 
Operations.) Even if the eye be permanently quite 
blind, iridectomy or sclerotomy is sometimes prefer- 
able to excision of the globe, for the relief of pain. 
{Compare p. 247 and Tumours.) 

In very chronic glaucoma, when well developed, 
the rule is less clear, for it is well known that the 
effect of operation in such cases is far less constant, 
especially if the visual field be already much con- 
tracted. As no other treatment is of use, and opera- 
tive treatment is certainly often beneficial, it should, 
as a rule, be adopted, the patient's judgment being 
allowed a fair weight in the decision. The same 
difiiculty occurs in some of the so-called '' premoni- 
tory attacks," which are really early transient attacks 
of slight glaucoma. When once it is clear that such 
attacks of temporary mistiness and rainbows are 
glaucomatous, and that they are getting more fre- 
quent, the operation should, as a rule, not be de- 
ferred. An exception is, however, to be made if the 
patient can be seen at short intervals; eserine should 
then have a fair trial before operation is resorted to. 
It is to be remembered that iridectomy done when 
sight is still nearly perfect may, by allowing light to 
pass through the margin of the lens, cause an increase 
of the defect (p. 14) ; and this, though not of neces- 
sity a contra-indication, must be carefully taken into 
account. The patient's prospect of life must also be 
allowed for in chronic glaucoma ; if he be old and 
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feeble, life may end before the disease has in its 
natural coarse caused blindness. 

The prognosis after operation is, in general terms, 
better in proportion as the disease is acute and 
recent. If operated on within about ten dajs of the 
onset of acute symptoms, and provided there be at 
least good p. 1. at the time of operation, sight is 
usuallj restored to the state in which it was at the 
onset, i.e, if the disease be recent, nearly perfect sight 
will be restored. If an acute attack occur in a chronic 
case sight will be improved more or less ; if the case 
be entirely chronic we can only hope as a rule to 
prevent it from getting worse. The prognosis in 
acute cases, however, varies a good deal with the 
severity as well as the acuteness. In cases combin- 
ing the maximum of acuteness and severity (glaU" 
coma fulminans) the operation may be successful, 
even if for a day or two all p. 1. has been abolished. 

The full benefit of the operation is not seen for 
several weeks, though a marked immediate effect is 
produced in acute cases. A slight degree of + T. 
sometimes remains permanently after operation in 
cases of old standing, and does not appear delete- 
rious, provided it be very much less than before the 
operation ; the eye tissues can in some degree adapt 
themselves to increased pressure. 

A second iridectomy in the opposite direction, or a 
sclerotomy, should be done if the T., having been 
reduced to normal, or very slightly +» after the 
first operation, rises definitely, and is accompanied 
by a return of other symptoms ; but several weeks 
should generally elapse, for slight waves of glauco- 
matous tension may occur during states of tempo- 
rary congestion or irritation before the eye has fully 
recovered from the first operation, and such sym- 
ptoms may generally be relieved by other means. 
Cases which relapse definitely or which steadily 
get worse after the first operation are always very 
grave, and the second operation must not be confi- 
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dentlj expected to succeed. If after iridectomy in 
acute glaucoma the symptoms are not relieved even 
for a time, or become worse, some deep-seated dis- 
ease is to be suspected, such as haemorrhage from 
the retina or choroid, or a tumour. (8ee Secondary 
Qlaucoma). 

Other trecUment — If we are obliged to delay the 
operation, the other means mentioned at p. 242 
should be prescribed, including eserine drops used 
many times a day, and, if possible, a paracentesis 
of the anterior chamber. The diet should as a 
rule be liberal unless the patient, be plethoric. It 
is very important to ensure sound sleep and 
mental quiet. After the operation, and until the 
eye has settled down to a permanently quiet state, 
all causes likely to induce congestion of the eyes 
must be carefully avoided, such as use of the 
eyes, stooping and straining, prolonged ophthal- 
moscopic examination, and the use of atropine. 
We should be on the alert for the earliest sym- 
ptoms in the second eye after ox)eration on the 
first (see p. 241), and the use of eserine may be 
advisable as a prophylactic. 

In a few cases of very chronic or subacute cha* 
racter where high increase of T. is present, iridectomy 
seems to aggravate, instead of arresting, the disease, 
not being followed by even temporary benefit, but 
by persistence of + T., increased irritability, and 
still further deterioration of sight ("glaucoma mO' 
ligmtan"). It is believed that the tilting forward of 
the lens, which sometimes follows iridectomy, may 
help to account for these symptoms. 

Glaucoma may occur independently in cataractous 
eyes ; and in eyes from which the lens has been 
extracted, with or without iridectomy. 

Secondary glaucoma may be acute or chronic accord- 
ing as it is a consequence of active disease or of 
sequelae. Thus, chronic glaucoma may be caused 
by circular iritic synechia with bulging of the iris 
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(p. 114), and various forms of diroiiic irido-keratitis 
and irido-cjclitis, e8pecial]7 the sympathetic form, 
are liable to be accompanied bj it. It may follow 
perforating ulceration of the cornea with large an* 
terior synechia. The eye often becomes temporarily 
glaucomatous in the course of traumatic cataract, 
especially in patients past middle life (p. 155). In 
none of these cases is there much dimger of mis* 
taking secondary for idiopathic, glaucoma. 

But secondary glaucoma may result from various 
deeper changes. When the lens is dislocated, either 
behind or in front of the iris, it often sets up glau- 
coma, and sometimes of a very severe type, appar> 
rently by pressing on the ciliary processes or iris. 
There is generally the history of a blow; and in 
posterior dislocation, even if the edge of the displaced 
lens cannot be seen, the iris is usually tremulous and 
its surface often bulging at one part and concave or 
flat at another. If we are sure that a dislocated lens 
is causing the symptoms it should be extracted by 
a spoon operation (see Operations), and if lying 
in the anterior chamber should usually be removed 
(p. 162). But in the glaucomatous state of the eye 
after a severe blow (p. 138) it may be impossible 
to feel sure of the condition of the lens, and then an 
iridectomy must be done and the eye be watched ; 
vitreous is very likelv to escape at the operation if 
there be dislocation of the lens, for the latter condition 
implies rupture of the suspensory ligament. Hsdmor* 
rhage into an eye whose retina is detached (e.g, in 
high degrees of myopia) may give rise to acute glau- 
coma with severe pain. A glaucomatous attack 
generally occurs during the growth of an intraocular 
tumour (p. 256). There will often be nothing in the 
appearance of such an eye to distinguish the case from 
an idiopathic glaucoma of the same severity and of 
long standing, for, even if the lens be not opaque, and 
it often is so, the other media will probably be too hazy 
to allow an ophthalmoscopic examination. In almost 
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every case, however, the eye will be quite blind, and 
will be known to have been so for weeks or months, 
and there will also be the negative fact that the 
fellow-eye shows no signs of glaucoma. A glauco* 
matous eye which, having been absolutely blind for 
several months, remains painful and inflamed, and 
the media of which are too opaque for ophthal- 
moscopic examination, should usually be excised as 
likely to contain a tumour, especially if there be no 
premonitory signs of glaucoma in the other eye. 
Tumours in the eyes of children may cause secondary 
glaucoma, but in these cases there is seldom any 
difficulty in assigning the glaucoma to its right cause. 
Secondary glaucoma now and then supervenes in cases 
of albuminxuic retinitis, and of embolism of the retinal 
artery, and more commonly in some forms of retinal 
and choroidal hsBmorrhage (''hemorrhagic glau^ 
coma ")• In ^^6 last-named cases the diagnosis can 
sometimes be completed only after an imsuccessful 
iridectomy has shown that the case is not a simple 
one. 
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CHAPTEE XVin 

TUMOUBS AND NBW QBOWTHS. 

A. Fob tuhoubs and gbowths of the eyelids 
see Chapter lY. The following may here be added. 

Ntsvus may occur on the eyelids, and implicate the 
conjunctiva, both of the lids and eyeball. Deep 
nsBvi may degenerate and become partly cystic. 

Dermoid tumours (cystic) are not uncommon at 
the outer end of the eyebrow ; more rarely they occur 
near the inner canthus. They lie beneath the orbi- 
cularis, and the subjacent bone may be superficially 
hollowed. They differ from sebaceous cysts in being 
much deeper and in being free from the skin. They 
often grow faster than the surrounding parts, and 
may then need extirpation, the thin cyst wall being 
carefully and completely removed through an incision 
parallel with, and situated in, the eyebrow. They 
^ntain, besides sebaceous matter, soie short hairs.-^ 

B. TUMOUBS AND GB0WTH8 OF THE CONJUNCTIVA 
AND FBONT OF THE EYEBALL. 

Cauliflower warts, like those on the glans penis, are 
sometimes seen on the ocular and palpebral conjimc- 
tiva. They have narrow pedicles, and are flattened 
like a cock's comb. They should be snipped off, but 
fresh ones are apt to spring up. 

Lupus of the conjunctiva is generally accompanied 
by lupus of the skin, and sometimes of the oral mucous 
membrane. The conj unctiva is thickened, irregularly 
tubercular, and very vascular. The disease very 
seldom attacks the ocular conjunctiva, and is usually 
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confined to a part of one eyelid. It is mncli benefited 
by the usual local treatment for lupus. 

The eyelid, and especially the tarsus, is now and 
then the seat of dilhised gummatous inflammation in 
the tertiary stage of syphilis. The infiltration gives 
rise to a hard, indolent swelling of the whole lid 
(iyphUUic tarsiks). — Chancres and tertiary syphilitic 
ulcers may occur on the lids. (p. 62.) 

Pinguecula is a small yellowish spot, looking like 
adipose tissue, in the conjunctiya, close to the inner 
or outer edge of the cornea. It consists of thickened 
conjunctiva and subconjunctival tissue, and contains 
no fat. It is commonest in old people, and in those 
whose eyes are much exposed to local irritants. It 
is of no consequence, though advice is often 
asked about it. 

Pterygium is a triangular patch of thickened con- 
junctiva, generally placed in the palpebral fissure, 
the apex of which encroaches upon the cornea. 
Pterygium varies much in thickness, vascularity, and 
size. It is to be distinguished from opacity of the 
cornea, and from the cicatricial band (symblepharon) 
which often forms between lid and globe after burns 
or wounds of the conjunctiva. It is rare in English 
practice, being seldom seen except in those who have 
spent some years in hot countries. It is often pro- 
gressive. The best treatment is to dissect it up from 
its apex and transplant it into a cleft in the conjunc- 
tiva below the cornea ; this is more effectual than 
excision or ligature. Adhesion of swollen conjunc- 
tiva to a marginal ulcer of cornea is the starting- 
point of pterygium. Its subsequent course has 
given rise to much discussion; a recent observer 
(Poncet) thinks it due to imprisoned microphytes. 

Small cysts with thin walls and clear watery con- 
tents, sometimes elongated and beaded, are not un- 
common in the ocular conjunctiva near the inner and 
outer canthus. They are probably formed by dis- 
tension of valved lymphatic trunks. 
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Dermoid tumours (solid) of the eyeball are mucli 
scarcer than the cystic dermoids of the eyebrow (p. 
249). They are whitish, smooth, hemispherical and 
firm, and are generally placed in the palpebral fissure. 
They may be wholly on the conjunctiya and movable, 
or partly on the cornea and fixed. They are solid, 
and hairs may grow from their surface. They are 
often combined with other congenital anomalies of 
the eye or lids. When seated on the cornea they 
cannot be entirely removed. 

The swelling in some cases of episcleritis may be 
mistaken for a tumour. (8ee p. 121.) 

FibrO'faMy qrowih, f<^rming a yellowish, lobulated, 
tongue-like protrusion from between the lid and 
the globe, is rather a curiosity than of much 
importance. It generally lies in front of the lacri- 
mal gland. It is congenital, but is apt in after-life 
to grow disproportionately. 

Cystic tumours may be met with beneath the pal- 
pebral conjunctiva. Some are caused by occlusion, 
and distension of the duct of the lacrimal gland (p. 
65), but others cannot be so explained. (See Nsevus.) 
Fibrous, and even bony tumours are occasionally seen 
in the substance of the upper lid, perhaps starting 
from the tarsus ; and soft, pedunculated (polypoid) 
growths have been met with in the sulcus between lid 
and globe. 

Malignant tumours arise much less commonly 
on the front of the eye than in the choroid or 
retina. They may be either epithelial or sarcoma- 
tous. An injury is often stated to be the cause of 
the growth. 

Epithelioma may begin on the ocular conjunctiva, 
in which case it remains movable, or at the sclero- 
corneal junction, when it quickly encroaclies on the 
cornea, infiltrates its superficial layers and becomes 
fixed. It may be pigmented. When such a growth 
is not seen until late it may perhaps be as large as a 
walnut, may cover or surround the cornea, and present 
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a papillary or lobulated surface, and the glands in 
front of the ear may be enlarged. 

Sarcoma in this region may or may not be pig- 
mented. It generally arises at the sclero-comeal 
junction, and when small the conjunctiva is traceable 
oyer the growth. But in advanced cases it may be 
impossible from the clinical features to diagnose the 
nature of a tumour in this part. 

Movable tumours (epithelioma) not involving the 
cornea may be cut off, but are very likely to recur ; 
and recurrence is still more likely in the case of 
growths fixed to the cornea or sclerotic. Removal of 
the eyeball at an early date, especially in the case 
of sarcomata, is the best course in the majority of 
cases. 

The lacrimal sac is occasionally the seat of new 
growth, which may be mistaken for chronic mucocele 

(p. ^e). 

C. TTTMOXTEUS OF THB OBBIT. 

A tumour of any notable size in the orbit always 
causes protrusion of the eye (proptora), with or 
without lateral displacement and limitation of its 
movement. As a rule, there are no inflammatory sym- 
ptoms {see exceptions below). It is obvious that the 
diagnosis of the size, attachments, and nature of 
growths in the orbit, must often be left open, since 
tiie deep parts of this cavity cannot be explore^. 

A tumour in the orbit may have originated in some 
of the loose orbital tissues, in the lacrimal gland, in 
the periosteum, upon or within the eyeball, or from 
the optic nerve ; or it mav have encroached upon the 
orbit from one of the neighbouring cavities. Tumours 
in the orbit when fluctuating may be either cystic or 
ill-defined, and may or may not pulsate. They 
may be solid, and either movable or fixed by broad 
attachments to the wall of the cavity. Si^ht is often 
damaged or destroyed in the correspondmg eye by 
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compression or by infiltration of the optic nerye. 
(See Intraocular Tumours.) 

(1.) Dutendon of the fronUd sinus bj retained 
mucus causes a well-marked, fixed, usually yeiy 
chronic swelling, not adherent to the skin, at the 
upper inner angle of the orbit above the tendo ocvlL 
At first hard, when advanced, it fluctuates. Its course 
is usually slow, but acute suppuration may supervene, 
and the swelling be mistaken for a lacrimal abscess 
-(p. &?), There is generally a history of injury. 
The aim of treatment is to re-establish a permanent 
opening between the floor of the sinus and the nose. 
The mosi prominent part of the swelling is freeiy 
opened ; a finger is passed up the nostril, and the 
floor of the distended sinus perforated on the finger 
by a trocar introduced from above. A thick seton 
or small drainage-tube is then passed through the 
hole so made and brought out at the nostril ; it must 
be worn for several weeks or months. 

(2.) Ivory esBo«to«e< sometimes grow from the walls 
of the same sinus or from neighbouring parts, begin- 
ning comparatively early in life, increasing very slowly, 
and causing absorption of some portions of their con- 
taining walls. In removing these tumours there is 
serious danger of fracturing the cranial walls of 
their containing cavity, and wounding the dura 
mater. 

(3.) Tumours encroaching on one or both orbits 
from, the base of the skull, the antrum, the nasal 
cavity, or the temporal fossa, generally admit of 
correct diagnosis, but their treatment does not belong 
to the ophthalmic surgeon. The suspicion of tumour 
on the inner or lower wall of the orbit should always 
lead the ophthalmic surgeon to an eyamination of 
the palate, pharynx, and teeth, of the permeability of 
each nostril, of the functions of the cranial nerves, 
of the state of the glands behind the jaw on both 
sides, and to an inquiry as to epistaxis or discharge 
from the nose. 
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(4.) FuUaUng tumowrs of ihe orbit and cases of 
proptosia with piiUatum are probably in most cases 
due to arterio-yenous intercommunication in the 
cavemous sinus, in consequence of which the oph- 
thalmic vein and its branches become greatly dis- 
tended with partly arterial blood. In a large num- 
ber the symptoms have followed rather gradually 
after a severe injury to the head, whilst in others 
they come on suddenly with pain and noises in the 
head, without apparent cause. These idiopathic 
cases are usually in senile persons. In several ex- 
amples of both forms a communication has been 
found post-mortem between the internal carotid and 
the cavernous sinus, the result of wound from frac- 
ture of the base of the skull in the traumatic cases 
and of rupture of an aneurysm in the idiopathic ones. 
The typical symptoms are proptosis, with chemosis, 
pulsation of the eyeball, paralysis of orbital nerves, 
a soft pulsating tumour under the inner part of the 
orbital arch, and a bruit. A bruit with proptosis and 
conjunctival swelling may be present, without demon- 
strable tumour or pulsation. Ligature of the common 
carotid has been practised with good results in a 
large number of cases of pulsating exophthalmos, 
but the treatment of these cases does not belong to 
the ophthalmic surgeon. — The symptoms above de- 
scribed are not caused by unruptured aneurysm of 
the internal carotid. Aneurysm of the intraorbital 
arteries and arterio-venous communications in the 
orbit, if they occur, are excessively rare. — Erectile 
tumours, well-defined and separable, but not causing 
decided pulsation, are sometimes met with in the 
orbit, and can be dissected out. 

(5.) A tumour which fluctuates but does not 
pulsate, is free from inflammatory symptoms, and 
not connected with the frontal sinus, may be a chronic 
orbital abscess (see also p. 64), a hydatid, or a cyst 
containing bloody or other fluid and of uncertain 
origin. An exploratory puncture should be made 
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after sufficiently watching the case, and the further 
treatment must be conditional. Perfectly clear, thin 
fluid probably indicates a hydatid, and in this case the 
swellmg is likely to return after puncture and the 
cyst will need removal through a free opening. The 
echinococcus hydatid often contains daughter-cysts, 
some of which escape puncture. Suppuration may 
take place around any species of hydatid. 

(6.) Examination leads to the diagnosis of a 
solid tumotiT limited to the orbit. We must try to 
determine whether the growth began in the eyeball 
or optic nerre, or in some of the surrounding tissues. 
We therefore examine the globe for symptoms of 
intraocular tumour. (See below.) 

Solid growths independent of the eyeball may arise 
as foUowjs : — (a) From the periosteum; these are firmly 
attached by a broad base, are generally malignant, and 
seldom admit of successful removal, (h) The Uzcri' 
mal gland (compare p. 64) is the seat of various morbid 
growths, including carcinoma; a great part of the 
growth is in the position of the gland, and can be ex- 
plored by the finger. Although such a growth is often 
attached firmly to the orbital wall, its position, lobu- 
lated outline, and well-defined boundary will often 
lead to a correct diagnosis. Tumours of the lacrimal 
gland should always be removed if they are increas- 
ing ; for we can never feel sure that they are inno- 
cent, (c) Solid tumours originating in some of the 
softer orbital tissues, especially the form known as 
cylindroma, or plexiform sarcoma, occur more rarely. 
(d) Tumours of the optic nerve, usually myxomatous, 
occur, though rarely; they generally cause neuro- 
retinitis and blindness, but no absolutely pathogno- 
monic symptoms ; they may sometimes be extirpated 
without removing the globe. 

When an orbital tumour is found during operation 
to be adherent to the wall or to infiltrate the tissues 
around it, chloride of zinc paste should be applied on 
strips of lint, either at once, or the next day when 
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oozing has ceased. If the periosteum be affected it 
is to be stripped off, and the paste applied to the bare 
bone. HaBinorrhage from the depth of the orbit can 
always be controlled by perchloride of iron and a firm 
graduated compress. 

In every case of suspected primary orbital tumour 
(unless it be quite clearly limited to the lacrimal 
gland) the question of syphilis must be carefully 
gone into. Neither periosteal nor cellular nodes are 
common in the orbit, but both occur and disappear 
under proper treatment. 

D. INTBAOCULAB TUMOUBS. 

By far the commonest forms are glioma of the 
retina and sarcoma of the choroid. 

Glioma of the retina is always a disease of infancy 
or early childhood, the patients being generally 
under two years old when first brought for treat- 
ment ; it may, however, be present at birth, and may 
begin as late as the eleventh or twelfth year. G-lioma 
is very soft, composed of small, round cells which grow 
from the granule layers of the retina, and it either 
grows outwards, causing detachment of the retina, or 
inwards into the vitreous ; often several, more or less 
separate, lobules are present. It runs a compara- 
tively quick course, filling the eyeball in a few months, 
spreading by contact to the choroid, and thence to 
the sclerotic and orbit. It is especially prone to 
travel back along the optic nerve to the brain ; and 
it may cause secondary deposits in the brain and in 
the scalp, and more rarely in distant parts. If the 
eye be removed before either the optic nerve or the 
orbital tissues are infiltrated the cure is radical, but 
in the more numerous cases, where the patient is not 
seen till what may be called, clinically, the second 
stage {see below), a fatal return occurs in the orbit 
or within the skidl. Glioma sometimes occurs in 
both eyes one after the other, and in several children 
of the same parents. 

17 
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The earliest symptom is a shining whitish appear- 
ance deep in the eye, and the eye is soon noticed to 
be blind ; as there is neither pain nor redness advice 
is seldom sought at this stage. If examined T. i9 
found to be n. or rather—.* When the peculiar ap- 
pearance has become very striking or the eye becomes 
painful the child is brought. In this (the second) 
stage there is generally some congestion of the scleral 
vessels, and a white, pink, or yellowish reflexion from 
behind the lens (which remains clear), steaminess of 
the cornea, mydriasis, T. + , anterior chamber of uni- 
form depth ; there may be enlargement or promi- 
nence of the eyeball. On focal examination some 
vessels can generally be seen on the whitish back- 
ground, and white specks of calcareous degeneration 
are sometimes present. 

Cases are not uncommon in young children in 
which the above appearances are simulated by in- 
flammatory changes in the vitreous, with detachment 
of the retina ; and the differential diagnosis is occa- 
sionally difiicult. In these pseudo-glioma cases iritic 
adhesions are present, T. is — , the eye usually some- 
what shrunken, the anterior chamber deep at its peri- 
phery, whilst absent or shallow at the centre. There 
IS often the history of a definite inflammatory attack 
with acute cerebral symptoms, preceding the peculiar 
appearance in the pupil. When in any doubt the eye 
should be excised. 

Sarcoma of the choroid and ciliary body is a* growth 
of late or middle life, being rarely seen below the 
a^e of thirty-five. The majority of these tumours 
are pigmented (melanotic), some being quite black, 
others mottled or streaked. A few are quite free 
from pigment. Some are spindle-celled or mixed, 
others composed of round cells; some are truly 
alveolar, but in many specimens there is very little 
connective tissue stroma, and no very defined arrange- 

* The occnrrence of slightly reduced T. in the earliest stage 
of glioma was first pointed out to me by Dr. Brailey. 
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ment of the cells. These tumours are moderately 
firm but friable; some are very yascular, and 
heemorrhages often occur in them. The tumour 
generally grows from a broad base, and forms a well* 
deiined rounded prominence, pushing the retina 
before it ; blood or serous fluid is generally effused 
round its base, so that the retinal detachment is 
much more extensiye than the tumour. These 
tumours often grow slowly so long as they are 
wholly contained within the eye, and two, three, or 
more years may pass before the growth passes out of 
the eye and invades the orbit. Though this does not 
usually occur till the globe is filled to distension 
by the growth, it may happen much earlier, the 
cells passing out along the sheaths of the per* 
forating blood-yessels, and producing large extra- 
ocular growths, while the intraocular primary tumour 
is still quite small. The lymphatic glands do not 
enlarge, but there is great danger of secondary 
growths in distant parts, especially in the liver, a 
risk not entirely absent, even when the eye tumour 
is quite small. Hence early removal of the globe is 
of the utmost importance, and a good, though not 
too confident, prognosis may be given when the optic 
nerve and tissues of the orbit show no signs of 
disease. 

Sympioms and course, — ^If the case be seen early, 
when defect of sight is the only symptom, the tumour 
can often be seen and recognised by its well-defined 
rounded outline, some folds of detached retina often 
being visible near it. The pupil, cornea, and eye- 
tension will probably be quite natural. But sooner 
or later the tumour in its growth sets up symptoms 
of acute or subacute glaucoma and sometimes iritis-; 
subsequently seconds^ cataract forms. It is in the 
glaucomatous (second) stage that relief is usually 
sought. Unless some part of the tumour happen to 
be visible outside the sclerotic or project into the 
anterior chamber, a positive diagnosis often cannot 
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now be giyen owing to the opacity of the media, 
although by exclusion we may often arrive at great 
probability. If the eye be left alone, or iridectomy 
be performed, glaucomatous attacks and pain will 
recur, and the eye will enlarge and gradually be dis- 
organised by the increasing growth, which will then 
quickly fill the orbit and f ungate. But sometimes a 
deceptive period of quiet follows the glaucomatoub 
attack, and perhaps even some shrinking and reduc- 
tion of tension may occur, after which the growth 
makes a fresh start and becomes apparent. It is 
chiefly in very old patients that this slow course is 
noticed. Sarcoma is especially likely to form in eyes 
previously injured, or already shrunken from disease. 
Thus it is apparent that in a majority of cases the 
presence of choroidal tumour can onl^ be conjectured. 
We suspect a tumour and urge excision in the follow- 
ing cases : (I) When an eye that has been for some 
time failing or blind from deep-seated disease becomes 
painful, congested, and glaucomatous (there being no 
glaucoma of the other eye), and particularly if there 
be secondary cataract. (2) Similar eyes with normal 
or diminished tension are best excised as possibly 
containing tumour. (3) In extensive detachment of 
retina confined to one eye, without history of injunr 
or evidence of myopia, the patient should be warned, 
or the eye excised, according to circumstances. 

In all suspicious cases the cut end of the optic 
nerve of the excised eye should be carefully looked 
at, and if it be pigmented or thickened another piece 
should be at once removed, and the orbit searched 
by the finger for evidence of growth ; the surface 
of the eye should also be carefully examined for 
external growths. When infection of the nerve or 
orbit is suspected chloride of zinc should be applied 
as already directed. 

Tvhercular grawthe of large size may occur in the 
choroid. The diagnosis is uncertain till after exci- 
sion, and the treatment differs in no way from 
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tbat of malignant growths. The patients are gene- 
rally young. 

TumourB of the iris are rare. Melanotic as well 
as unpigmented sarcomata are occasionally met with. 
Sebaceous or epithelial tumours are also seen ; they 
are nearly always the result of transplantation of 
epithelium, or even of a hair, into the iris through a 
perforating wound of the cornea. — In rare cases 
cystic tumours with thin walls are formed in con- 
nection with the iris, particularly in eyes which have 
been operated on for cataract. 

The term granuloma is applied to several forms of 
non-malignant tumour of the iris, some of which 
are large tubercles, some syphilitic gummata of large 
size, and some true granulation tissue following 
wounds. These forms are all accompanied by 
iritis. 



CHAFTER XIX 

EBBOBB OF BEFBACTIOH ADD ACOOUMODATIOK. 

As stated at p. 12, § 19, when the length of the 
eye ia normal and the accommodation relaxed, only 
parallel rajs are focussed on the retina, and con- 
Terselj pencils of rajs emerging from the retina 
are parallel on leavintf the eye (Fig. 86, and p. 5 
§§ II and 12), and this, the condition of the normal 



Kio. 86. — FeDcil> ot parallel »ijb entering or emerging' from 

emmetropic eje. 
eye in distant vision, ia called emmetropia (E.). All 
permanent departures from the condition in which, 
with relaxed aecommodation, the retina lies at the 
princiuil focus are known collectively as ametropia. 
In E. rays from any near object, e. g. divei^;ent 



&t CF, every conjugate focus being beyond tbe 
principal focua (p. t>, § 13). Kej^bing tbe retina 
before focussing, such rays will form a blurred image, 
and the object Ob will therefore be seen dimly. But 
by using accoinnioda,tion the convexity of the crystal- 
line lens c&D be increased and its focal length short- 
ened, so as to make the conjugate focus of Ob coincide 
exactly with the retina (cr, Fig. 88). TTnder this 
coadition the object Ob will be clearly seen, whilst 



Fio. 8B. — Eye during accominodation.— Neur objei.'M (diver- 
gpiit ray") locuag*d on relina; distant objects (purallel 
ruya) I'oGuaeed in front of retina. Djtted line in Irunt ol' 
leuB ihowB its increase of convexitj. 

the focus of a distant object, which in Fig. 87 was 
formed on the retina, will now lie in front of it (f. 
Fig. 83), and the distant object will appear indistinct. 
The nearest point of distinct vision (p) and the 
farthest (r.) bave been defined at p. 33. 

HTOPIA (M.), 

In SHg. 87, if the retina were at cf instead of at 
F, a clear image would be formed of an object at Ob, 
without any effort of accommodation, whilst objects 
farther off would be focussed in front of the retina. 
This state, in which the posterior part of the eyeball 
is too long, BO that, with the accommodation at rest, 
the retina lies at the conjugate focus of an object at 
a comparatively small distance, is called Short sight 
or Myopia (M.) (Axial Myopia), 

In Fig. 89 the inner line at e is Ibe retina, and f 
the pnncipal focus of tbe lens-system, t. e. the posi- 
tion of tbe retina in tbe normal eye. Eays emerg- 
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ing from b will, on leftYing the eye, be convergent, 
and, meeting at the conjugate focus s.', will form a 



clear image in the air. ConverBely, an object at b' 
will form a clear image on the retina (b) (com- 
pare Figs. 9 and 11). The image of every object 
at a greater distance than b' will be formed more or 
less in front of r, and every such object must, there- 
fore, be seen indistinctly. But objects nearer than 
b' wilt be seen clearly by exerting accommodation, 
just as in the normal eye (Figs. 87 and 88 ; and 
p. 33). 

In myopia the indistinctness of objects beyond the 
far point (r) is lessened by partly closing the eyelids. 
This habit is often noticed in short-sighted people 
who do not wear glasses, and from it the word myopia 
is derived. 

The distance of r (»', Pig. 89) from the eye will 
depend on the distance of its conjugate focus b, i.e. 
upon the amount of elongation of the eye. The 
greater the distance of b beyond r, the less will be 
the distance of its conjugate focus a' (^ r) ; in 
other words, the higher will be the myopia, and the 
more indistinct will distant objects be. If the elonga- 
tion of the eye bo very slight, b nearly coinciding 
with r, b' (= r) will be at a much greater distance 
(eiympare p. 7, § 16), and distant objects will be less 
indistinct. As the retinal images formed in a myo- 
pic eye are larger than normal (p. 12, g 19), myopic 
persons can distinguish smaller objects at the same 
distance than those with normal eyes. 
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Symptoms of If.— In low degrees the patient's 
complaint is that be cannot see distant objects 
clearly ; in moderate and bigb degrees it is ratber 
tbat be can see distinctly only wben tbings are beld 
yerj close, for objects a few feet off are so indistinct 
tbat many sucb persons neglect tbem. Adults often 
tell us tbat tbeir distant sigbt was good till about 
eigbt or ten years of age, tbat it tben began to 
sborten, and tbat tbe defect after increasing for 
several years at lengtb became stationary. 

In many cases, no otber complaint is made ; but 
in a certain number complications are present. 
Tbere is often intolerance of ligbt, an additional 
cause for tbe balf -closed lids and frowning expres- 
sion so often noticed. Acbing of tbe eyes is a very 
common and troublesome symptom and is especially 
frequent if tbe myopia is increasing ; it is often 
brougbt on and always made worse by over use of 
tbe eyes, but sometimes is veiy troublesome wben 
quite at rest, and even in bed at nigbt. One or botb 
internal recti often act deficiently in myopia, so tbat 
convergence of tbe optic axes for near vision becomes 
difficult, painful, or impossible, and various degrees 
of divergent strabismus result ; tbis occurs of tenest, 
but by no means only, in tbe bigber degrees of M. 
wbere r is so near that binocular vision involves a 
strong effort of convergence. Wben tbis " muscular 
astbeuopia " or " insufficiency of tbe internal recti '* 
is slight or intermittent it causes indistinctness^ 
"dancing,** and sometimes actual diplopia, besides 
tbe otber discomforts above mentioned ; but diplopia 
is seldom present when a constant divergent squint 
has been established. The lower degrees of M. are 
sometimes accompanied by involuntary contraction 
of tbe ciliary muscle (" spasm of accommodation ") 
by wbicb M. is temporarily increased; and tbe 
babitual approximation of objects which thus be- 
comes necessary is one cause of still f urtber elonga- 
tion of tbe eye and increase of tbe structural M. 
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Flmiting specks (mtuets volitanlee, p. 222) are es- 
pecially common and troublesome in myopia. 

Ohjeetive ngm and eomplicatwng. — In high dej^rees 
of M. the sclerotic is enlarged in all directions (Fig. 
90) ; the eye oft«n looks too prominent or too large, 



and its movements are somewhat impeded. But 
apparent prominence of the eye may depend on 
many other causes (p. 23, 6). 

The existence of myopia, is made certain hy the 
ophthalmoscope in four different ways. — (1) By 
direct examination, the im^e of the fundus fonufd 
in the air (Fig. 89) is clearly visible to the observer, 
if he be not nearer to it than his own near point, 
j>. The image is inverted and magnified, the enlai^^ 
ment being greater the further it is formed from 
the patient's eye (p. 9, § 17), i.e. the lower the M. 
Tor very low d^rees this test is not easy to use, 
■because of the great distance (3' or i' e.g.) that 
must intervene between observer and patient ; but 
it is easily applied if the image be not more 
than 2' in front of the patient {compare pp. 49, 2 
and 38 a). 

(2.) By indirect examination the disc in M. ap- 
pears smaller than usual. If, now, the object lens 
be gradually withdrawn from the patient's eye the 
disc will seem t« grow larger. This appearance, 
which depends on a real increase in the size, of the 
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aerUl image (Fig. 28), ia leaa evident the lover the 

(3.) By direct examination no clear view of the 
fundus is obtained if the distance betfreeii patient 
and observer be less than that between patient and 
inverted aerial im^e (Figs. 28 and 89 b.') ; and as 
b' is always in front of the myopic eye the image will 
necessurilj be invisible if the observer go close to the 
patient. Hence, if on going close to the patient the 
observer cannot, either by relaxing or using his ac- 
commodation (gee p. 49), see anv details of the fundus 
clearly, the patient ia myopic (opacities of the media 
being, of course, excluded). This test ia applicable 
to all degrees of M., accommodation being completely 
relaxed (gee also p. 273). The testa (1) and (2) are 
on the whole moat generally uaeful for beginnera. 

4. By retinoaeopy (p. 54), the shadow obtained 
on rotating the mirror moves in the direction of the 
rotation. 

In a large proportion of caaes the elongation of the 
eye causes atrophy of the choroid on the aide of the 
optic disc next to they, s. (the apparent inner aide in 



indirect examination). This atrophy gives rise to a 
creacentic patch (Pig. 91) of yellowish- wliite or greyiah 
' The expUnatioD of thu increuu, and of the comupandiag 
decreiee in H. (p. 281) would require septvate dui^rams aod 
Oitcupj too much ipace. 
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colour, whose concaTity is the border of the disc, 
whilst its conTei side curves towards the 7. s., and it 
is commoalj known as the " myopic crescent." It is 
also called a " posterior staphyloma " (p. 174) because 
it indicates a localised bulging of the sclerotic (Fig. 
90). It varies in size from the narrowest rim to an 
area several times that of tho disc, and may form a 
zone entirely surrounding the disc (Pig- 92) instead 
of a crescent; there may also be sepiirate spots of 
atrophy or diffused thinning of the choroid, beyond 
the bounds of the crescent, especially in a, horizontal 
direction towards the y. s. As a rule the higher 
the myopia the more extensive are these choroidal 
changes, but the relation is by no means a constant 
one, and occasionallv even in high degrees we find no 
crescent. Etemorrhages may occurfrom the choroid 
in the same r^on, and leave some residual pigment 
(pp. 167 and 171). Owing to the steepness of the 
bulging the disc is often tilted and appears oval 
because seen at "three quarter face" instead of 
"full face" (Pig. 92). It is sometimes very pale 



Tta, 9S. — liBTge winnUr poitsrior ilKpbjtoma (Llebrrich). 
and atrophic on the side next the y. s. when the 
staphyloma is lai^. 
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There is in myopia a great liability to liquefaction' 
of, and the formation of opacities in, the vitreous, 
and, still worse, to detachment of the retina. A very 
large proportion of all the retinal detachments occur 
in myopic eyes, A blow on the eye often appears to 
haye caused the detachment, though often not until 
after a considerable interval. In high degrees of 
M. the lens frequently becomes cataractous, the 
cataract generally being cortical and complicated 
with disease of the vitreous (pp. 150, 186, <&c.). 

Thus we arrive at a sum total of serious difficulties 
and risks to which myopic persons are subject, espe- 
cially when the myopia is of high degree, [t is only 
when the degree is low (2 D. or less), and the con- 
dition stationary, that the popular idea of ** short 
sight " being '* strong sight '' is at all borne out, or 
tl^t the later onset of presbyopia (p. 292) counter- 
balances the disadvantages of bad distant vision. 

Causes, — M. is sometimes present at birth, but 
much more commonly the eye begins to elongate 
during childhood. Though the tendency to M. is 
strongly hereditary, it often begins afresh, especially 
from the prolonged use of the eyes for near work. 
The strain on the internal recti, counterbalanced, it 
may be, by a corresponding tension on the external 
recti, is believed to act by compressing the eyeball, 
and thus causing the unprotected posterior pole of 
the sclerotic to bulge. The concomitant tension 
of the ciliaiy muscle probably aids by bringing on 
congestion of the uveal tract (as it certainly appears 
to do of the disc), and thus predisposes to softening 
and yielding of the tunics; to this congestion the 
habit of stooping over the book or work contri- 
butes by retarding the return of blood. It is evi- 
dent that if the disease be once started by such 
causes they will tend powerfully to increase it. 
Myopia seldom increases after the age of twenty- 
five, unless under special circumstances ; but general 
enfeeblement of health, as after severe illness or 
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prolooged suckling, seriously increases the risk of 
its progress. Any condition of imperfect sight in 
childhood in which better vision is gained by hold* 
ing objects very close is likely to bring on M. ; and 
80 we find it disproportionately common amongst 
those who from childhood have suffered from corneal 
nebulsB, partial (especially lamellar) cataract, severe 
choroiditis, or a high degree of astigmatism. 

The ireatment is divisible into (1) prophylactic 
and (2) remedial — 1. Much may be done to pro- 
ven b M., or to check its increase when it has begnn 
by regulating the light, books and desks used by 
children, so as to remove the temptations to stoop- 
ing. Children should not be allowed to read or 
work by flickering or dull light ; and as we write 
and read from L. to E., it is best, whenever pos- 
sible, to sit so that the light comes from the left, 
and throws the shadow of the pen towards the right 
and away from the object looked at. A myopic child 
should not be allowed to fully indulge his bent, 
which is generally strong, for excessive reading. — 
2. By means of suitable glasses (a) distant ob- 
jects may be seen clearly, i. e. the eye be ren- 
aered emLtropic, (&) lading and working become 
possible at a greater distance. The strain on the 
internal recti usually ceases when the gaze is directed, 
into the distance, whether vision be distinct or not ; 
glasses for distant vision have therefore no effect 
on the progress of the myopia ; they are of value 
only for educational purposes, that the patient may 
see what is about him as clearly as other people; 
their use is therefore to a great extent optional. But 
if we can somewhat increase the distance of the natural 
far point (r) from the eyes, we lessen the tension on 
the internal recti in near vision, diminish the tempta- 
tions to stooping and to reading by bad light, and so 
help to check the progress of the disease; hence 
glasses for near work are very important in the higher 
degrees of myopia (from 3 D. upwards) in early life. 
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When tbe M. has been stationary for jears, bowerer, 
we may geoerall; leave tbe decision even <£ this point 
to the patient's own choice. 

Before ordering glasses for either purpose we must 
measure accurately the d^ree of M, In Pig. 93 let 
r be the far point, and let it be 25 cm. in front of the 
patient's eye, so that he can see nothing clearly at a 
greater distance than 25 cm, (a) He is required to 
see distant objects (objects seen under approiimately 
parallel rays) clearly. A concave lens is interposed 
of strength sufficient to give to parallel rays a degree 
of divergence, as if they came from r (see Fig. 10). 
The focal length of this lens will be the same as its 
distance from r ; and, as it is placed close to tbe eye, 
its focal length will be very nearly the same as (a 
little shorter than) the patient's far point. There- 
fore, if we measure the distance of r from the patient's 
eye a lens of nearly the same focal length will fully 
neutraliiie his myopia. The patient will choose a 




Fia. 93. — Mfopia corrected b; concAve leni. 



lens rather higher than this test would lead us 
to expect if the M. be uncomplicated;* whilst if, 
owing to complications, there be conaiderable defect 
* It is lometinm (tated that the gliH cfaoten fir diitance i« 
rather veaker th[ui it indioited by tbe diatance al r from the 
cryBtalliiie lens, tbeaccoDHDOdntioncauimgnnapparentinurease 
of M. This is true onl; in low degrees of H., and not alwaya 
even in tbem ; a largie Dnmber Ol' the patients choose a ntber 
itrmgtr lens than is indicated bj r, i.e. a lens nhosa focaa is 
ibortor hj the diitance between its own central poipt and the 
optical centre of the eje. 
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of vision, he will often choose a somewhat lower 
glass. Hence it is a good rale to begin the trial 
with a lens much weaker than the one which, judg- 
ing bj the above test, we expect the patient to 
choose, and to try successively stronger ones till the 
best result is reached. The weakest concave glass 
which gives the best attainable sight for the distant 
test types (p. 32) is the measure of the M., and this 
glass, hut not a etronger one, may be safely worn for 
distant vision. Beginners often test M. patient-s 
with concave glasses for near types. Neither -f nor 
~ glasses give any information about the refraction 
when used for near objects, since they merely either 
substitute or call into use the accommodation, 

(h) A glass is needed with which the patient will 
be able to read or sew at a distance greater than his 
natural far point. Theoretically the fully correcting 
glass (a) would suit, since it gives to all rays a course 
which, in relation to the myopic eye, is the same as 
that of the rays entering a normal eye. But this 
glass cannot safely be allowed in the higher degrees of 
M. The lens which fully corrects the myopia dimin- 
ishes the size of the retinal images so much that the 
patient is tempted to enlarge them again by ap- 
proaching the object nearer; again, the accommo- 
dation is often defective in the higher degrees of 
M., and, as the fully correcting lens requires full 
accommodation, it will lead to over-straining if the 
function be weakened, and so cause discomfort if 
nothing worse. For these two reasons the rule is to 
give, for near work, a glass which will diminish the 
myopia, but not fully correct it. 

Let M. be 7 D. then r will be at 14 cm. (p. 15) from 
the eye. Let a glass be required with which the 
patient shall be able to read at 30 cm.; or which shall 
remove r from 14 cm. to 30 cm., i.e. shall leave the 
patient with M. 3 I). We must, therefore, correct 
the difference between 7 D and 3 D (7—4 = 3 D) ; 
and a concave lens of 4 D will make rays from 30 cm. 
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diverge as if the^ came from 11 cm. But even this 
partial correction maj diminish the images so mucli 
that, if Tiaion be imperfect, from extensive choroidal 
changes, reading at the increased distance will be so 
difficult that the patient will prefer to bring the object 
nearer again at the expense of accommodation, and 
will thus be inconvenienced instead of bettered ; it is, 
therefore, often advisable, even for partial correction, 
to order a weaker lens than is optically correct. 

Aching from preponderance of the eitemal over 
the internal recti (insuf&ciency of the internal recti, 
pp. 265), if not cured by partially correcting glaBses, 
ia often best treated by division of the external 
rectus of one or both eyes. This operation may 
always be done when there ia a marked divergent 
squint even if the sqoint be variable. — Prismatic 
Bpectacles (p. 9), the bases of the prisms being towards 
the nose, are veiy serviceable for reading, in some 
cases of muscular insufficiency. By deflecting the 
entering light towards their bases (Fig. 15) the prisms 
give to rays &om a certain near point a direction as if 
uiey came from a greater distance, and thus lessen 
8. The prisms 

ase of the cur* 
asdia (myopia 
a (p. 99) the 
aa is increased 
the principal 
of the retina, 
often very far in front. In commencing senile cata- 
ract (p. 151) M. is sometimes caused by shortening 
of the focal length of the crystalline lens, but whether 
by increase of its convexity, or of its refractive index 
(p. 1) is uncertain. In some diseases the refractive 
index of the vitreous ia increased with the same re- 
sult for a time. M. is sometimes simulated in H., and 
actual il, increased by needless and uncontrollable 
action <tf the ciliuy miucle. 

18 



or BXFRACTIOir AlTD A.CC0HX0DATIOIT 
BTPERMSTBOPU.. (H.) 

Hypermetropia is opticallj the reverse of mjc^ia. 
It is one of the comtnoneBt conditions we h&Te to treat. 
The eyeball is too short (aaaai hmermeiropia) , bo that 
Then the accommodatioa is relaEed the retina lies 
within the principal focus of the eye. As rays from 
an object vnthin the prinoipal focua of a convex leas 
emerge from the lens divei^nt (figs. 9 and 12), bo 
pencils of rays leB.vmg a bypermetropio eye are diver- 
gent (Fig. 96) ; and, conversely, onl^ rays already 
convergent can be focuased on the retina. H. always 
dates from birth and does not afterwards increase, 
except slightly, in old age. But it may diminish and 
even give place to M. by elongation of the eye. In 
fig. 94 the curved line re[H«senting the retina is in 
front of T. {compare Fig. 86). Parallel rays will, 
after passing through the lens, meet the retina before 
focussing and form a blurred image, whilst divei^nt 
lays, meeting the retina still further from their focus, 
will form au even worse Image (compare Fig. 87) ; 
hence neither distant nor near objects will be seen 
clearly. But by using accommodation the focal length 



can be shortened until the focus falls upon the retina 
(Fig. 9.5), and distant objects are then seen clearly; 
and additional accommodation will give also distinct 
vision of near objects {compare Fig. 88). A little 
consideration will show that the competence of the 
ciliary muscle to give these results will depend in any 
given casQ : Q.) on the d^ee of advancement of ike 
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retina in front of F, t. e. on the degree of Bhortening^ 
of the eje ; and (2) on the strength of A., i. e, on the 
extent to which the focal length of the lens can be 
shortened. 



Fig. 96 ma; be taken for a aection of a rery higblj 
hypermetropieeye, the rays emerging from which are 



Fio. 96. — Course of the laj a emer|{iiig from a hypermetropic eye. 

divergent. The image formed on the retina of a 
hypermetropic eye ia smaller than that of the same 
object placed at the same dietance from a normal ere 
(p. 12, § 19). 

In old age the crystalline lens becomes flatter and 
less refractive, and, therefore, an eye originally em- 
metropic is now unable to focus parallel ruys on the 
retina; this condition caases ahght acquired hyper- 
taetropia, and begins at the age of 65. 

Symptoms aTtd results of £.-— The direct symptoms 
are due to inauSdency of the accommodation; for 
distinct vision of any object, whether near or distant, 
requires A. proportionate to the degree of shortening 
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of the eye, and the absolute power (amplitude) of A. 
is not increased, at any rate not enough to meet the 
demand. In a given case, A. being relaxed, let the 
rays on leaving the eye diverge, as if they proceeded 
from a point, the virtual focus of the retina (comjpare 
Fig. 12), 10 cm. behind it, i.e. 25 cm. behind the 
crystalline lens (p. 12, § 19). If parallel rays pass 
through a convex lens of 25 cm. focal lengtii held 
close to the eye, they will be made to converge towards 
this same point, and therefore in accordance with 
§ 12 (p. 5) will be f ocussed on the retina. The same 
end can be equally gained by using A., so as to shorten 
the focus of the crystalline lens to a corresponding 
extent. 

If H. is slight or moderate and A. vigorous, no 
inconvenience is felt either for near or distant vision. 
But if A. have been weakened by disease or ill health, 
or have failed with age, the patient will complain that 
he can no longer see near objects clearly for long to- 
gether ; that the eyes ache or water, or that every- 
thing "swims" or becomes "dim," after reading or 
sewing for a short time (accoTrnnodaUve asthenopiay see 
aUo p. 219). There is not usually much complaint 
of defect for distant objects. Many slight or mode- 
rately H. patients find no inconvenience till 25 or 30 
years of age, when A. has naturally declined by nearly 
one half (p. 290). Women are often first troubled 
after a long lactation, and men when they have had 
to work hard for examinations or in the office, or are 
suffering from chronic exhausting diseases. In chil- 
dren the complaint is often of watering, blinking, and 
headache, rather than of dimness. 

In very high degrees of H. a large part of the 
accommodation is always needed from childhood up- 
wards for distant sight; and even the strongest 
effort does not suffice to give good vision of near 
objects, which consequently such a person never 
sees clearly. Such patients often partly compen- 
sate for the dimness of near objects by bringing 



HYPEBMBTBOPIA 277 

them still neav«K» thus enlarging the visual angle 
and increaising the size of the retinal images (p. 18). 
This symptom maj be mistaken for myopia, but can 
be distinguished by the want of tmif ormity in the 
distance at which the patient places his book, and 
by his being often unable, at any distance whatever, 
to see the print easily or to read fluently. In the 
highest degrees even distinct distant vision is not 
constantly maintained, the patient often being con- 
tent to let his accommodation rest, except when his 
attention is roused. 

As age advances, a point is reached, even in 
moderate degrees of H., at which A. no longer suffices 
even for distant, and much less for near, vision. Such 
persons tell us that they took to glasses for near work 
comparatively early, but add that lately the glasses 
have not suited, and that they are now unable to see 
clearly either at long or short distances. Ophthal- 
moscopic examination shows no change except H., 
and suitable convex glasses at once raise distant 
vision to the normal. — Occasionally photophobia, 
slight conjunctival irritation, and redness are present 
in H., but the first-named symptom is less common 
than in myopia. (See aUo p. 219.) 

The most important indirect remtt of H. is con/ver- 
gent strabiBmns. To undertstand this we must re- 
member that there is a certain constant relation 
between the action of the ciliary muscles and of the 
internal recti, that the accommodation can be exerted 
only to a veiy limited degree without convergence of 
the optic axes, and that for every degree of accom- 
modation there is in the normal state a constant 
amount of convergence ( <kMi»par6 p. 88). In H. accu- 
rate near sight needs, as we have seen, an excess of A., 
thus, e,g, with K. of 2 d., clear vision of an object at 
50 cm. will require as much A. as vision at 25 cm. by 
a normal eye, and this A. cannot be exerted without 
converging for 25 cm. (or nearly so). Such a person, 
therefore, has to do two things at once — ^to look at 
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on object distant 50 cm., and to make bis optic axes 
meet at 25 cm. Tbe former be does by directing 
one eye (e.g, tb« B.) to tbe object 50 cm. off ; tbe 
latter by directing tbe visual axis of tbe L. eye so as 
to meet tbat of tbe B. at 25 cm., instead of 50 cm. 
In tbis case tbe L. eye will squint inwards, but both 
internal recti will act equally in bringing tbe squint 
about, and botb eyes will use as mucb A. as a pair 
of normal eyes would do at 25 cm. 
Tbis "concomitant " convergent strabismus (p. 21, 
y § 4) generally comes on early in cbildbood, as soon as 
tbe cbild begins to look attentively and use its accom- 
modation vigorously in regarding near objects. In 
examining cases we sbaU be struck by finding tbat : 
(I) in some tbe squint is noticed only wben A. is in 
full use, tbat it appears and disappears under obser- 
vation according as tbe cbild fixes its gaze on a near 
object or looks into space (periodic squint) ; (2) in 
otbers tbe squint is constant, but is more marked 
during strong A. ; (3) it is constant, invariable, and 
of bigb degree ; (4) in most cases tbe squint always 
affecl» tbe same eye, and tbis is generally accounted 
for by some original defect of tbe eye itself (sucb 
as a bigber degree of H., or As., or a corneal 
opacity), wbicb leads to its fellow being cbosen 
for distinct sigbt ; but patients wbo see equally well 
witb eacb eye often squint witb eitber indifferently 
(aUemating sqidnt), Tbe squint causes diplopia 
(bomonymous, p. 295), and to avoid tbis inconve- 
nience, patients for tbe most part soon learn to 
ignore (or "suppress") tbe image formed in tbe 
squinting eye, tbe result usually being tbat tbis eye 
becomes very defective. Tbis power of suppressing 
tbe false image is learnt most easily in very early 
life. In alternating squint no permanent suppres- 
sion occurs, and consequently botb eyes remain good 
(p. 213). 

It will soon be noticed tbat squint is not present 
in every case of H. In very low degrees tbe neces- 
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sary extra accommodation can be lued without any 
extra convergence (relative accommodation p. 33). 
In very high degrees, on the other hand, the effort 
needed for distinct vision, even of distant, and 
a fortiori of near, objects, is so great, that the 
child often sacrifices distinctness to comfort and bi- 
nocular vision, using only so much accommodation 
as can be employed without over-convergence. The 
squint not uncommonly disappears spontaneously as 
the child grows up, a fact, perhaps, explained by an 
increased power of dissociating A. &om convergence, 
or, perhaps, by a diminution of H. from elongation 
of the eye. 

The trecUment of H. consists in removing the neces- 
sity for overuse of A. by prescribing convex spec- 
tacles which, in proportion to their strength, supply 
the place of the increased convexity of the crys- 
talline lens induced by A. In theory, the whole H. 
ought to be corrected by glasses in every case, and 
the eye be rendered emmetropic. But in practice 
we find it often better to give a weaker glass, at 
least for a time. 

If A. in a H. eye be in abeyance (paralysed by 
atropia) vision for distant objects will be distinct 
only if the rays pass through a convex lens, held in 
front of the eye, whose focus coincides with the vir- 
tual focus of the retina (p. 276). The strength of 
this lens is the measure of the H. ; thus the patient 
has H. 2 D. if a convex lens of 50 cm. focal length 
is necessary for this purpose. 

But if A. be intact, as the patient has constantly 
to use it for distant sight, he is often unable to 
relax it fully, when a corresponding convex lens is 
placed in the front of the eye ; he will relax only a 
part, and this part will be measured by the strongest 
convex lens with which he can see the distant types 
clearly. That part of the H. which can be detected 
by this test is called " manifest " (H. m.). The part 
remaining undetected, because corrected by the in- 
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Toluntary use of A., is latent (H. 1.). Tlie sum of 
the H. m. and H. 1. is the total (H.). 

Now, most H. people can habitually use some A. 
for distance (and a corresponding excess for near 
Tision) without inconvenience, and hence the full 
correction of H. is by no means always needf ul» 
or even agreeable to the patient. In many cases 
the correction of the H. m. is enough to relieye 
the asthenopic symptoms, at any rate, for a consider- 
able time ; but we often find that after wearing these 
glasses for some weeks or months the symptoms 
return, and a fresh trial will then show a larger 
amount of H. m., which must then again be corrected 
by a corresponding increase in the strength of the 
glasses. This process may have to be repeated several 
times until after a few months the total H. becomes 
manifest, and may be corrected. This method is 
most suitable for adults in whom the use of atro- 
pine for paralysing A., and allowing the immediate 
estimation of the total H., is inconvenient or im- 
possible ; or for whom the glasses which correct 
the total H., as estimated by the ophthalmoscope, 
without atropisation, are found, if ordered at once, to 
be inconveniently strong. But for children there is 
seldom any gain and often no little inconvenience 
from following this gradual plan ; with them the better 
way is to estimate the total H., and to order glasses 
slightly (1 D.) weaker than that amount. 

To examine for JGT. — (1.) For H. m. Note the 
patient's vision for distant types at 6 m., then hold 
in front of his eyes a very weak convex lens ( -f- '5 D.), 
and if he sees as well, or better, with it, go to the 
next stronger lens, and so on until the strongest has 
been found which allows the best attainable distant 
vision ; this lens is the measure of the H. m. 

(2.) ForH. (total). — The easiest and most certain 
plan is to direct the patient to use strong atropine 
drops (F. 24) three times a day for at least two days, 
and then to test his distant vision with convex glasses. 
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As in (1), the strongest lens which gives the best 
attainable sight is the measure of the H. 

Ophthdlmoscopie tetts, — (8.) The image of the disc 
seen by the indirect method becomes smidler when the 
lens is withdrawn from the eye {compare p. 266, 2). 

(4.) The retinoscopic test is described at p. 54. 

(5.) By direct examination an erect image is seen at 
whatever distance the observer be from the patient 
(p. 51) . If the observer be skilled enough he may, as 
stated at p. 51, estimate H. with almost as great accu- 
racy with a refraction ophthalmoscope as by trial 
lenses, and this plan is often almost indispensable with 
children who are too young or too backward to give 
good answers. The total, or nearly the total, H. 
may be found in this way without atropine if the 
examination be made in a dark room, for then A. is 
generally quite relaxed, however persistently it may 
have acted when the patient was able to look atten- 
tively at objects in ihe light. But it is often better in 
practice to use atropine before making this estimation. 

The next question is, whether the glasses are to be 
worn always, or only when the accommodation is 
specially strained, i, e. in near work. They are to be 
worn constantly (1) whenever we are attempting to 
cure a s<]^uint by their means; (2) in all cases of 
high H. in chiloren, whether with or without stra- 
bismus. But patients who come under care for the 
first time as young adults, in whom the H. is, as a 
rule, of moderate or low degree, may generally be 
allowed to wear them only for near work. Elderly 
persons require two pairs — one for distance, neutra- 
lising the H. m.,the other stronger, neutralising the 
presbyopia also, for near work (p. 290) ; the use of the 
former may, however, be left to ^e patient's discretion. 

Treatment of convergemt Kypermetropie squird, 

(1.) If the squint be periodic (p. 278), it can be 
cured by the constant use of the spectacles which 
correct the total H. 
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(2.) The same is true in some cases where the 
squint, though constant, yaries in degree, being 
greater during accommodation for near than for dis- 
tant objects. It is best to use atropine in all such 
cases, and if under its use the squint disappear, or be 
much lessened, glasses will cure it. We shall, however, 
often be disappointed to find the squint as marked as 
ever, even with complete paralysis of accommodation, 
and then, as a rule, it is not curable by glasses. 

(3.) If the squint be constant in amount and 
of some years' standing, operation is usually neces- 
sary. As the squinting eye is in such usually very 
defective (p. 278), the removal of the deformity is the 
chief object of the operation, binocular vision being 
comparatively seldom restored. Hence, in view of 
the tendency to spontaneous cure already mentioned, 
it is better not to operate on very young children, espe- 
cially as in them we cannot easily tell whether or not 
the squint is still periodic. The most rational treat- 
ment for children under 4 (when glasses may often 
be begun) is to cover the eyes alternately with a blind 
for some hours daily, to ensure each eye being alter- 
nately used (p. 213) ; but naturally this is seldom 
carried out. When operation is decided upon it is 
a safe rule to divide only one internal rectus at a 
sitting. At the end of a few weeks, if the squint still 
be considerable, the operation is performed on the 
other eye. Muscular asthenopia is very likely to come 
on some years later if both tendons are needlessly 
divided. It is safer to leave slight convergence than 
to run this risk. (See aho Divergent strabismus.) 

ASTIGMATISM (As.). 

In the preceding cases (M. and H.), the re- 
fracting surfaces of the eye (the front of the 
cornea and the two surfaces of the lens) have been 
regarded as segments of spheres. 

All the rays of a cone of light which issue from a 
round spot and pass through such a system are (neg- 
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lecting" spherical aberration") equally refracted, and 
meet one another at a single point — the focua of the 
sjstem. For if such a cone of incident light be looked 
upon as composed of a number of difEerent planes of 
rays situated radially around the axis of the cone, 
the rays situated in any plane (say the vertical) will, 
after passing through the lens-system, meet behind 
it at its focus, whilst those forming any other plane 
(as the horizontal) will meet at the same point; 
and the same will be true of all the intermediate 
planes. 

But let the curvature, and, therefore, the refractive 
power, of one of the media (for instance, the cornea) 
be greater in one meridian, say the vertical, than in 
the horizontal, then the vertical-plane rays will meet 
at their focus, whilst the horizontal-plane rays at the 
same distance will not yet have met, and if received 
on a screen will form a horizontal line of light. If 
the intermediate meridians had regularly interme- 
diate focal lengths they would form, at the same 
place, lines of intermediate lengths, and the image 
of the round spot of light, if caught on a screen 
at this distance, would form a horizontal oval. To 
a retina receiving such an image the round point of 
light would appear drawn out horizontally. Such 
an eye is called astigmatic, because unable to see a 
point as such, all points appearing drawn out more or 
less into lines. 

A little reflection will show that in the same case, 
at the focal point of the horizontal- plane rays, the 
rays of the vertical plane will already have met and 
crossed, and that the image at this point will form 
a vertical oval. 

If the screen be placed midway between these two 
extreme points the image will be circular but blurred, 
because the vertical-plane rays will have crossed, and 
begun to separate, while the horizontal ones will vx/t 
yet have met, and each set will be equally distant 
from its focus. The Tyifiridiaitfi of the astigmatic 
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medium which refract most (shortest focus) and least 
(longest focus) are the "principal meridians" The 
distance between their foci is the "focal interval" 
and represents the degree of astigmatism. 

The astigmatism of the eye may be regular or 
irregvla/r. In regular astiamaiiem the meridians of 
greatest and least refractive power, "principal me- 
ridians," are always at right angles to each other ; 
the intermediate meridians are of regularly interme- 
diate focal len^hs ; and every meridian is nearly a 
segment of a circle. Of the principal meridians the 
most refractive (the one with shortest focal length) 
is, as a rule, vertical or nearly so, and the least 
rdEractivCi therefore, horizontal or nearly so. The 
cornea is the principal seat of this asymmetry, but 
the crystalline lens is also astigmatic, to a less 
degree, and its meridians of greatest and least 
curvature are usually so arranged as in some degree 
to neutralise those of the cornea, so that it partially 
corrects the corneal error. 

Begular astigmatism is remedied by supplying a 
lens which equalises the refraction in the two pnn- 
cipal meridians. Such a lens must be a s^ment of a 
cylinder instead of, like an ordinary lens, a segment 
of a sphere. Itays traversing a cylindrical lens in the 
plane of the axis of the cylinder are not refracted, since 
the surfaces of the lens in this direction are parallel ; 
but rays traversing it in all other planes are refracted 
more or less, and most in the plane or meridian at 
a right angle with the axis. 

Irregular oaHgmaiiem may be caused either by ir- 
regularities of the cornea, arising from ulceration or 
comical cornea (p. 99) ; or by various conditions of the 
crystalline lens, such as differences of refraction in 
its various sectors, tilting or lateral dislocation of the 
entire lens, so that its axis no longer corresponds, 
as it should do, with the centre of the cornea. 
Irregular astigmatism causes much distortion of the 
ophthalmoscopic image, especially when the lens is 
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mored from side to side. It is seldom mtuib bene- 
fited by glaaaes. 

Hetummg to Secular JsUgmatism, it will be seen 
that the optical condition of the eje depends upon 
the positionof the retina in respect to thefocal iitterral. 
In the following diB^ram (Fig. 97) let the most re- 
fracting meridian be vertical and its focns be called 
a, the least refracting meridian horizontal and its 
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focns, b. (The astigmatism is here represented as 
caused hj altered ptmtiim of the retina, in different 
planes, instead of by altered eurvatu/re of the comes 
m difi^rent planes ; and the diagram is, of course, 
only intended to aid the comprehension of the priu- 
ciple.) (1) Let o fall on the retina (1, Fig. 9?), and 
h, therefore, behind it. There is E. in the vertical 
meridian, and therefore H. in the horizontal meri- 
disu ; this is simple hypermetropic astigmatism. 
(2) Let 6 fall on the retina (2, Kg. 97), and a in 
&ont of it. The horizontal meridlsji is, therefore, 
C, and the vertical meridian M. ; simple myopic 
astigmatism. (3) Iiet a and b both lie behind the 
retina (3, Fig. 97). There is H. in both meridians, 
but more in the horizontal than the vertical meridian ; 
compound hypermetropic astigmatism. (4) a and 
b are both in front of the retina (4, Fig, 97). 
There is M. in both meridians, but more in the vertical 
thsu the horizontal ; compound myopic astigmatism. 
(5) a is in front of the retina, and b behind it 
(5, 1%. 97). There is M. in the vertical and H. in 
tiie horizontal meridian; mixed astigmatism. 
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The general symptoms of astigmatism are of the 
same order as those caused by the simpler defects of 
refraction, but attention to the patient's complaints, 
and observation of the manner in which he uses his 
eyes will in the higher degrees often give the clue to 
its presence. Low degrees, especially of simple hy- 
permetropic astigmatism, often give rise to no incon- 
yenience till rather late in life. As. is most commonly 
met with in connection with H., because H. is so 
much commoner than M. But it is said to occur with 
greater relative frequency in M., when if complications 
be present it may, if not of high degree, be readily 
overlooked unless specially sought for. The higher 
grades of As. cause much inconvenience, no objects 
being seen clearly ; and ordinary glasses, though of 
use if the As. be compound, are nearly useless if it 
be simple. As. is always to be suspected if, with 
the best attainable spherical glasses, distant vision is 
less improved than it ought to be (supposing, of 
course, that no other changes are present to account 
for the defect). No definite rule can be laid down 
as to the degree of defect which should raise the 
suspicion of As. ; indeed, in the higher degrees of 
even simple M. and H., acuteness of vision is oft^n 
below normal (pp. 214 and 269). 

As. may be measured either by trial with glasses, 
or by ophthalmoscopic estimation (p. 52) of the 
refraction of the retinal vessels in the two chief 
meridians. The latter is the more difficult. A 
comparatively easy qualitative test is found in the 
apparent shape of the disc, which instead of being 
round, is more or less ovaL In the erect image the 
long axis of the oval corresponds to the meridian of 
greatest refraction, and is therefore as a rule nearly 
vertical (Fig. 98, and p. 284). As. may also be 
detected and measured by retinoscopy, by remem- 
bering that on rotating the mirror in a given direc- 
tion the shadow is seen by means of the meridian at 
right angles to its border. 
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In tlie inverted ima^ (Fig. 99) the direction of 
the OT&I is at right angles to the aboTe, provided 




that the ohject lens be nearer than its own focal 
length to the eye. AatigmatiBm is suapected when 




in the erect image, an undulating Tetinal vesBel 
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appears clear in some parts, and indistinct in others, 
an appearance which may be taken for retinitis if the 
examination be confined to the erect image. It may 
be imitated by looking at a wavy line through a 
cylindrical lens. 

In the indirect examination the shape of the disc 
changes on withdrawing the lens from the patient's 
eye. It will be remembered that in M. the image 
increases as the lens is withdrawn (p. 266, 2), that in 
E. its size remains the same, whilst in H. it dimin- 
ishes (p. 281, 8). Thus, in a case of simple myopic 
astigmatism in the vertical meridian, that dimension 
of the disc which is seen through the vertical meri- 
dian will enlarge on distancing the lens ; from being 
oval horizontally, when the lens is close to the eye, it 
becomes first round and then oval vertically on with- 
drawing the lens. In the other forms of As. the 
same holds true; the image enlarges, either abso- 
lutely as in M. As., or relatively as in H. As., in tbe 
direction of the most refracting meridian. 

The subjective tests for As. are very numerous, but 
all depend on the fact, that if an astigmatic eye looks 
at a number of lines drawn in different directions, 
some will be seen more clearly than others. The 
form of this test is not a matter of great consequence, 
provided that the lines are clear, not too fine, and are 
easily visible with about half the normal V. at from 
3 m. to 6 m. The forms resembling a clock-face 
with bold Eoman figures at the ends of the radii are 
most convenient, and I prefer the pattern recom- 
mended by Mr BrudeneU Carter {see Appendix) to 
any other that I have nsed. On this face are tbree 
parallel black lines separated by equally wide white 
spaces, and which collectively form a " hand " that 
can be turned round into the positions of best and 
worst vision. 

The easiest case for estimation is one of simple H. 
As., in which the eye is under atropine. Many cases 
of simple M. As. are quite as easy to test. In a 
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givien case let the eye be Em. in tbe vertical meri- 
dian, and H. in the horizontal. With A. paralysed, 
rays refracted by the vertical meridian will be accu- 
rately f ocussed on the retina, whilst the focus of 
those refracted by the horizontal meridian will be 
behind the retina (Fig. 97, 1), and consequently 
form on it a blurred image. Now the rays which 
strike in the plane of the vertical meridian are those 
•which come from the borders of horizontal lines ; 
hence the patient under consideration will see the 
lines at a distance of 3 m. to 6 m. quite clearly when 
the " hand " is horizontal, except their ends, which 
will be blurred. The rays which strike in the plane 
of the horizontal meridian ai« those which proceed 
from the sides of vertical lines, and as this meridian 
is hypermetropic the lines in the ^^hand," when 
placed vertically, will be indistinct, except their ends, 
which will be sharply defined. We now leave the 
''hand" vertical, and test the refraction for the 
lines in this position (ue. for the horizontal meridian) 
in the ordinary way (p. 279, 2), and find, e.g. that with 
+ 2 D. they are seen most clearly, though not per* 
f ectly. On substituting for the spherical glass + 2 
J), cylinder with its curvature horizontal (i.e. its 
axis vertical) the lines of the hand and all the 
figures on the clock will be seen perfectly : the ver- 
tical lines and figures being seen through the hori- 
zontal meridian corrected by the cylinder lens ; the 
horizontal figures through the unaided vertical meri- 
dian, the rays which pass through the cylinder in 
this meridian not being refracted. 

In a case of simple M. As. in the vertical meridian 
the lines of the hand will be dull or invisible when 
horizontal, whilst when vertical they will be clear. 
On trial a concave cylinder will be found, which, with 
its curvature vertical (axis horizontal), makes the 
lines of the hand quite clear when horizontal, arid all 
the figures quite plain. 

The cases of compound and mixed As. are less 

19 
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easily detected and dealt with. It is generally best 
first to find in the usual way the spherical glass 
which gives the best result for the distant types ; 
and then, arming the eye with this glass, to test for 
As., with the clock-face and cylindrical lenses as in 
the simple cases described above. 

We may use, instead of a cylindrical glass, a 
narrow slit in a round plate of metal, which can be 
placed in the direction of either of the chief meri- 
dians, the spherical glass being then found with 
which in each meridian the patient sees best. One 
chief meridian may be ascertained by finding the 
direction of the slit which gives the best sight with 
the spherical glass chosen in the preliminary examina- 
tion, and the other meridian by finding the glass 
which gives the best result with the slit at a right 
angle to the former direction. 

Another method (that of Javal) consists in making 
the patient highly myopic for the time being, by 
means of a convex lens (unless he be myopic already) ; 
then accurately finding his far point for the lea!st 
myopic meridian, and, lastly, finding the concave 
cylinder which is needed to reduce the opposite meri- 
dian to the same refraction. A special apparatus is 
needed. 

Whatever means be employed the degree of As. 
is expressed by the difference between the glasses 
chosen for the two chief meridians ; or by the cylindri- 
cal lens which, added to the chosen spherical, gives 
the best result for the lines or the distant types. 
When cylindrical glasses are ordered the whole of 
the astigmatism should be corrected. It is not 
usually necessary to correct astigmatism of less than 
1 D. ; but exceptions to this rule are not uncommon^ 
some patients deriving marked relief from the correc- 
tion of lower grades. 

Vision is, however, often defective in astigmatism, 
and in the high degrees we are often obliged to be 
content wijbh a very moderate improvement at the 
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time of examination. This may probably be ex- 
plained by the retina never having received clear 
images, »• e. never having been accurately practised 
(p. 214); and the sight sometimes improves after 
proper glasses have been worn for some months. 
Very much also depends, in the trial, on the intelli- 
gence of the patient; some persons are far more 
appreciative oc slight changes in the power of the 
lens or in the direction of the axis of the cylinder 
than others, and this apart from the absolute acute- 
ness of sight. 

Uneqwdrefraeidoninthetwo eyes (An-iso-metrapia). 
— ^It is common to find a difference between the twd 
eyes, one having more H., more M., or more As. than 
its fellow ; or one being normal, while the other is 
ametropic When the difference is not more than is 
represented by 1*5 D., and V. is good in both (see p. 
2141), the refraction may with advantage be equal- 
ised by giving a different glass to each eye, and 
diveigent squint from muscular asthenopia may 
sometimes be prevented by the increased stimulus to 
binocular vision thus given. But equalisation is 
seldom possible if the difference be greater, though, 
especially in myopic cases, advantage is sometimes 
gained by partial equalisation. When no attempt 
is made to harmonise the eyes the spectacles ordered 
should suit the leas ametropic eye. When one eye 
is E. and the other M., each is often used for seeing 
at different distances, and both remain perfect ; but 
if one be As. or very H. it is generally defective from 
want of use. 

PBBSBYOPIA (Pr.). 

Presbyopia (old sight, often called "long sight") 
is the result of the gradual recession of p which takes 
place as life advances, and which causes curtailment 
of the range or amplitude of A (p. 33). From the 
age of ten (or earlier) onwards,_p is constantly reced- 
ing from the eye. When it has reached 9" (22 cm.), 
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1. 6. when clear Tision is no longer possible at a shorter 
distance than 22 cm., Pr. is said to have begun. 
The standard is arbitrary, 22 cm. having been 
fixed bj general agreement as the point beyond 
which p cannot be removed without some incon- 
venience, the point where age begins to tell on the 
practical efficiency of the eyes unless glasses are worn. 
In the normal eye this point is reached soon after 
forty, and the rate of diminution is so uniform that 
the glasses required to bring |} to 22 cm. may often, 
if necessary, be determined merely from the patient's 
age. 

But as allowance has to be made for any error of 
refraction (H. or M.), and as there are exceptions to 
the rule even for normal eyes, it is unsafe in practice 
to rely on age as anything more than a general 
guide. 

The slow failure of A., causing Pr., depends upon 
senile changes in the lens, which render it firmer 
and less elastic, and therefore less responsive to the 
action of the ciliary muscle. There can be little 
doubt, however, that failure of the ciliary muscle 
itself, or of its motor nerves, also forms an important 
factor in some cases, particularly when Pr. comes 
on earlier or more quickly than usual (pp. 232 and 
238). 

As Pr. depends on a natural recession of the near 
point it occurs in all eyes whether their refraction be 
E., M., or H. In M., however, Pr. sets in later than 
in a normal eye, because for the same range of A. 
the region is always nearer than in the normal eye. 
In H.,. on the contrary, Pr. is reached sooner than is 
normal, because for the same range of A. the region 
is always further than in the normal eye. Thus, in 
an E. eye a power of A. = 4'5 D. gives a range from 
r = infinity to p =22 cm. (the focal length of 
4'5 D., 8ee p. 33), i.e. Pr. is just about to begin. In a 
case of M., 2 D. with the same range, the region of A. 
lies between 50 cm. (the r for this eye) and 15 '5 
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cm. (focal length of 6 5 D.) ; Pr. has not yet begun. 
In a case of H. 2 D. with the same range, 2 D. of A. 
are nsed in correcting the H., t. «. in bringing r ta 
infinity, and only 2*5 D. of A. remains ; p is therefore 
at 40 cm. (focal length of 2*5 D.), and a + lens of 
2 D. is needed to bring p to 22 cm. ; there is Pr. 
= 2 D. The only cases in which Pr. cannot occur 
are in M. of more than 4*5 D. If M. = 7 D., r is at 
14 cm.y and though, with advancing years, p will 
recede to 14 cm., it cannot go further, and the pa- 
tient therefore never becomes presbyopic ; the only 
change will be the loss of power to see clearly at 
less than .14 cm. V. will be clear at 14 cm., but 
neither nearer nor further. 

TreaJtment — Convex spectacles are found by the 
aid of the Table given below with which the patient 
can read at 22 cm. 

In practice it is always proper to examine for H. or 
M., by taking the distant vision and trying the pa- 
tient for Hm. (p. 279) and M. (p. 271). If Hm. be 
found, arm the patient with the glasses which neu- 
tralise it and make him E., and then add to them the 
glasses that should by the Table be required to bring 
^ to 22 cm. If M. be found, subtract the amount of 
it in D. from the convex glass that corresponds to his 
age in thia Table. 

In prescribing for Pr. we must often order rather 
less than the full correction. For instance, if A. be 
almost entirely lost, p is practically removed to r, 
and the glass which will bring p to 22 cm. will also 
bring r to the same, or nearly the same point, and 
the patient will be able to see clearly only just there. 
Now 22 cm. is too near for sustained vision, and 
such patients often prefer a glass which gives them a 
near point of from 30 to 40 cm. (12^' to 16'') , though in 
choosing it they sacrifice some degree of sharpness of 
sight. The difficulty experienced by these patients in 
reading with glasses which give |7=22 cm. depends on 
the unaccustomed strain which is thereby thrown on 
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the internal recti ; and it may be remoyed or lessened 
by adding to the convex glasses prisms with the bases 
towards the nose (Fig. 15) ; or by putting ordinary 
convex spectacle lenses so near together that the 
patient looks through the outer part of the glass, 
which then acts as a prism, with its base towards 
the nose (Fig. 16). 



Pret^opia Table for Emmetropic Eyes, 



Age. 



40. 
45 
50. 
55. 
60. 
65. 
70. 
75. 
80. 



Distance of 



cm. 



22.. 

28.. 

43.. 

67.. 

....200.. 

infi 

acquired 



99 
99 



Inches. 



... 9 

...11 

...17 

...27 

...72 

nity 

H.=l D. 

„ 1-5 D. 

„ 2-51). 



Pr., expressed by the lens 
necessary to bring p to 
22 cm. or 9'^ 



Dioptres. 



...0-. 

+ 1- 



3-.. 
4-.. 

4-5. 
5-5. 
6-.. 
7-.. 



Paris 
Inch scale. 



...0 

, 1 

-rsw 
1 
'-•TE 



i 



295 



CHAPTEE XX 

STRABISMUS AKO OCtTLAS PABALT8I8. 

Strabismus exists wlieEnever the two eyes are not 
(as they ought to be) directed towards the same object. 
The eye is " directed towards" an object when the 
image is formed on the most sensitive part of the re- 
tina (the yellow spot) ; the straight line joining the 
centre of this image with the centre of the object is 
the " visual axis " (see footnote to p. 22). In health 
the action of the ocular muscles is such as to keep 
both visual lines always directed to the object imder 
regard, and binocular but single vision is the result. 
Although each eye receives its own image, only one 
object is perceived by the sensorium, because the 
images are formed on parts of the retinsB which " cor- 
respond" or are ''identical" in function, i.e, which 
are so placed that they idways receive identical and 
simultaneous stimuli 

But if, owing to faulty action of one or more <Kf the 
muscles, one eye deviate and the visual lines cease 
to be directed towards the same object, the image 
will no longer be formed on the yellow spot in both 
eyes. In one of them it must f aU on some other and 
non-identical part of the retina, and the result is 
that two images of the same object are seen (Diplopia, 
p. 22). In Fig. 100 y is the yellow spot in each eye, 
and the visual line of the E. eye (the thick dotted line) 
deviates inwards ; hence the image of the object (oh.) 
which is formed at ^ in the L. eye, will in the E. 
eve fall on a non-identical part to the inner side of y. 
06. will be seen in its true position by the L. eye. 
To the E. eye, however, it will appear to be at F. ob,, 
because the part of the E. retina which now receives 
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the image of db. was accntrtomed, when the eye was 
normally directed, to receive images from objects in 



Fia. 100. — Sbowt ihe povition of (be double images in diplopl* 
from conve^ent or croMed itrabiamiu. The ImigeB ue 
bomonjmons, or eoireapoiid in poiitioa to the eyei, 

the position of F. 6b. ; and in consequence of this 
early habit F. ob. is the poaition to which erery 
image formed on this part of the retina is referred. 

Hence if the eye deviate towards its fellow (con* 
vergent aquint, as in Fig. 100), the false image will 
seem to the squinting eye to be in the opposite direc- 
tion ; the image belonging to the B. eye being referred 
to the patient's B., and that belonging to the L. eje 
to his L. ; in convergent or cross^ strabismua the 
double images correspond in poaition to the eyes, or are 



fiTBABIBUUB AKD OCULAB PAJtALYSIB 297 

homonymoua. Similar reaBonisg will show that if the 
^e deviate from ita fellow (as in Pig. 101, divergent 
squint), the position of the double im^ea must be 



reversed, and the inu^ belonging to the B. eye appear 
to be to the ^left of the other ; hence in divergent 
squint the double images are erotaed. 

Since the image of ob. in the squinting eve ia 
formed on aportion of the retina, more or less distant 
from the most perfect part (the y. a.), it will not 
appear so clear or so bright as the image formed at 
the y. «. of the sound (or " working ") eye ; it is called 
the " false" image, that formed m the working eye 
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being the '' true" one. The greater the deviation of 
the Tifiiial line (i. e, the greater the squint) the wider 
aj^art will the two images appear and the less distinct 
will the "false" image be. 

[The y. s. (y) of the B. eye will reoeive an ima^ 
of some different object lying in its yisual line 
(shown by the thick dotted Une) ; this image, if 
sufficiently marked to attract attention, will be seen, 
and wiU appear to lie upon the image of 6b, seen by 
the "working*' (L.) eve; two equally dear objects will 
be seen supeiimpoiiea. But, as a rule, only one of 
these images is attended to, the perception of the 
other being habitually supi^^essed, eyen somer than 
that of the ** fake image*' (p. 213) ; the suppressed 
image always bekmgs to the squinting eye.] 

Squinting is not always accompanied by double 
▼ision because : — {!) if the deriatioia be extieme, the 
false image is formed on ayery periphefal part of the 
retina, and is so dim as not to be noticed; con- 
versely, the less the squint the mtore troublesome is 
the diplopia, when present (p. 22) ; (2) as already 
mentioned, after a tme the " false image" is sup- 
pressed (p. 213). 

For the method of examining for strabismus and 
diplopia, see pp. 21 and 22. 

Strabismus may arise from any one <^ the fol- 
lowing muscular conditions: — (1) over-action; (2) 
weakness following over-use; (3) disuse of an eye 
whose sight is defective ; (4) stretching and weakening 
of the tendon after tenotomy ; (5) from paralysis of 
one or more muscles. 

(1.) Over-action of the internal recti gives rise to 
the convergent squint of hypermetropia (p. 277). 
Occasionally convergent squint occurs in myopia. 
Both forms are concomitant (p. 22), but in cases of 
old standing the range of movement of the squinting 
eye is often deficient. 

(2.) Strabismus from weakness (musetdar asthe' 
nopia, pp. 219 and 265) always depends on weakening 
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of the internal rectus, and is conseqnentlj diyeigent. 
It is commonest in M. , but is not infrequent in H., and 
even in Em. The eye can usually be moved into 
the inner canthus, eyen in extreme cases, by making 
the patient look sideways, though not by efforts at 
convergence, and it is thus but rarely that these cases 
simulate paralysis. Tenotomy of the external rectus 
and "advancement" of the weakened muscle are 
often needed. 

(3.) Strabismus from disuse is also nearly always 
divergent, depending, as it does, on relaxation of the 
internal rectus. It occurs in cases where convergence 
is no longer of service, as when one eye is blind from 
opacity of the cornea or other cause, or where the 
refraction of the two eyes is very different (p. 291). 
Treatment is seldom useful, but tenotomy of the 
external rectus may be called for. 

(4.) Stretching and weakening of the internal 
rectus after division of its tendon for convergent 
squint may give rise to divergence simulating that 
caused by paralysis of the internal rectus. The 
caruncle in these cases, however, is generally much 
retracted, and this, together with the history of a 
former operation, will prevent any mistake in diag* 
nosis. The squint can always be lessened, and often 
quite removed, by an operation for '* readjustment " 
or *' advancement " of the defective muscle. 

(5.) PwraJyUe i^int — The deviation is caused by 
the unopposed action of the sound muscles. When 
the palsied muscle tries to act, the eye fails, in pro- 
portion to the weakness, to move in the required 
direction. In many cases there is only slight paresis, 
and the resulting deviation is too little iS be objec- 
tively noticeable ; but in such cases the diplopia, as 
mentioned already, is veiy troublesome, and it is for 
this symptom that the patient comes imder care. 
Further, m these slight cases the symptoms often vary 
with variations in the effort made by the patient. 
In paralysis of the third nerve the several branches 
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are often affected in different degrees, and the re- 
sulting strabismus and diplopiiii are then complex. 
When paralysis is of long standing secondary con- 
traction of the opponent seems sometimes to occur, 
still further complicating the sy m ptoms. Lastly, the 
sound yoke-fellow* of the paralysed muscle some- 
times licts too much in obedience to efforts made by 
the latter, and in this way the squint may occasion- 
ally, even when both eyes are uncovered, affect the 
sound instead of the paralysed eye, t. e. the squint 
may be alternating. (Compare Secondary squint, 
p. 21.) 

The commonest forms of paralytic squint are due 
to affection, separately, of the external rectus (sixth 
nerve), superior oblique (fourth nerve), or of one or 
all of the muscles supplied by the third nerve (in- 
ternal, superior and inferior recti, inferior obUque, 
levator paJpebrsB). 

Parah/sie of the external rectus (eisdh nerve) causes a 
convergent squint from preponderance of the internal 
rectus ; and this, except in the slightest cases, is very 
noticeable. Movement straight outwards is impaired, 
and if the paralysis be complete the eye cannot be 
moved outwards beyond the middle line of the palpe- 
bral fissure. There is homonymous diplopia; the 
two images, when in the horizontal plane, are up- 
right and on the same level ; the distance between 
them increases as the object is moved towards the 
paralysed side, but it diminishes, or the images even 
coalesce, in the opposite direction. Thus, in paralysis 
of the left external rectiis (Pig. 102, uppermost 
figure), the images separate more as the object is 
moved to the patient's left, but approach one another, 
and finally coalesce as it is moved over to his right. 
In slight cases the diplopia ceases during convergence 

* Yoked or conjugate muscles are the muscles of opposite 
eyes which act together in producing lateral and vertical move- 
ments ; e.ff. the internal rectus of one eye acts with the external 
rectus of the other in movement of the eyes to the B. or L. 
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for a near object, but reappears when gazing straight 
forwards at a distant object. In the upper part of the 
field the false image is sometimes lower than the true 
one, and in the lower part of the field it is higher. 

In paralysis of the superior oblique (fourth nerve) 
there is either no visible squint, or only a slight devia- 
tion upwards and inwards. But when the eyes are 
directed below the horizontal, very troublesome 
diplopia arises from the defective downward and out- 
ward movement, and loss of rotation of the vertical 
meridian inwards, to which the lesion gives rise. 
In downward movements, especially downwards and 
towards the paralysed side, the eye remains a little 
higher than its fellow ; in trying to look straight 
down (inferior rectus and superior oblique) the un- 
opposed action of the inferior rectus carries the 
cornea somewhat inwards (convergent squint), and at 
the same time rotates the vertical axis outwards, 
whilst the cornea remains on a rather higher level 
than its fellow ; in following an object from the hori- 
zontal middle line down-outwards it will be seen that 
the vertical meridian of the cornea does not, as it 
should, become inclined inwards. 

In many cases, however, the slight defects of move- 
ment caused by paralysis of the superior oblique are 
not clearly marked, and the diagnosis has to be based 
on the characters of the diplopia (compare p. 22). In 
all positions below the horizontal line the false image 
will be below the true one, and displaced towards the 
paralysed side (homonymous) ; thus, if the E. muscle 
be at fault the false image will be below and to the 
patient's R. (Fig. 102, arrow-head figure); further, it 
will not be upright, but will lean towards the true 
image. The difference in height between the images 
is greatest in movements towards the sound side ; the 
lateral separation is greater the further the object is 
moved downwards ; the leaning of the false image is 
greatest in movements towards the paralysed side. 
When the patient looks on the floor, t. e, projects the 
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images on to a borisontal surface, the false inu^^ 
seems nearer to bim than the true one. The images 
are alvays near enough tc^ther to cause incon. 
▼enience, and aa the diplopia ia confined to, or is 
worst ia, the lower half of the field, the half most 
used in AaiXj life, paralysis of the superior oblique 
ia veiy annoying, especially in going up or down- 
stairs, in looking at the floor, counting money, and 
similar acta. 



FlO. 102. — Cbart Bbowing pontian of double imagea, aa aeen by 
the patient, in paraljaia of L. external rectoa uid B. aape- 
rior oblique. 

Paralyna of the third nerue, when complete, causes 
ptosis, loss of inward, upward, and downward move- 
ments, loss of accommodation, and paHial mydriasis. 
There is well-marked divei^ent strabismns from un- 
opposed action of the external rectus. The alight 
downward and outward movement, with rotation of 
the vertical meridian inwards, effected by the su- 
perior oblique remains. The diplopia is crossed. 
The mydriasis ie much less than that produced by 
atropine. In the majority o£ cases, paralysis of the 
third is incomplete, affecting some branches (and 
muadea) more than others, and the result is a less 
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typical condition than the above. Complete isolated 
paralysis of a single third nerre muscle is very rare. 

PeitdiarUies of paralytic sl/rabismus, — (1.) If a 
patient suffering, e,g. from paresis of one external 
rectus, look attentively at an object held at a dis- 
tance of about two feet, and the sound eye be then 
covered by holding a card (or better, a piece of 
ground glass) before it, the paralysed eye will make 
an attempt (more or less successful according to 
the degree of the palsy) to look at the object. The 
movement effected will call for a greater effort than 
if the sixth nerve were healthy, and as the eye 
muscles always work in pairs, the same effort will 
be transmitted to the internal rectus of the healthy 
eye. The latter will, in consequence, describe a 
larger movement than the paralysed eye, i.e. the 
secondary squint will be greater than the primary 
(p. 22). This test is sometimes of use in dis- 
tinguishing which is the faulty eye, in cases where 
the squint is slight and the patient unable to dis- 
tinguish between the false and true images (p. 23). 
(2.) Giddiness is often present when the patient 
walks with the sound eye closed. This symptom 
depends on an erroneous judgment of the position of 
surrounding objects, which is caused by the weak- 
ened muscle not being able to achieve a movement 
of the eye, corresponding in magnitude to the effort 
which it makes. This symptom is absent when both 
eyes are open, and when the paralysed eye is covered. 
It often gives us more aid than the former symptom 
in determining which is the faulty eye ; it varies much 
in severity in different cases and may be quite absent. 

Paralysis of the ocular muscles is seldom symme- 
trical ; in the rare cases where it is so, the disease is 
usually intracranial, and probably in most cases 
nuclear, though symmetrical disease of nerve trunks 
has been found in some cases. In certain rare cases 
of symmetrica] paralysis of all the ocular muscles 
(" ophthahnoplegia externa **), which depend on 
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nuclear disease, other cranial nerves (especially the 
optic and fifth) are often involved, and symptoms of 
spinal or bulbar disease often present. 

Paralysis of the internal muscles of the eyehall. 

The three internal muscles are supplied by two 
nerves ; the ciliary muscle and sphincter of the pupil 
by the third nerve (short root of lenticular gan- 
glion), the dilator of the pupil by the sympathetic, 
but whether from the lenticular ganglion or by 
branches independent of that structure is uncertain. 
The following paralytic states of these three muscles 
are to be distinguished. 

A. Iris affected alone, — (1.) Paralysis of the dilator. 
The pupil in moderate light is equal to or rather 
smaller than the other ; in a bright light it contracts 
a little, but when shaded does not dilate, and hence, 
if the eyes be examined in a dull light, the paralysed 
pupil will be much smaller than its fellow ( paralytic 
myosis) ; accommodation is not affected. This state 
of the pupil occurs in paralysis of the cervical sym- 
pathetic, and perhaps under other conditions ; in a 
certain degree it is common, perhaps natural, to old 
age. (2.) Paralysis of the sphincter alone (paralytic 
mydriasis) causes moderate dilatation ; the pupil 
remains of the same size in the brightest light, and 
accommodation is unaffected. It is very rare. (8.) 
Paralysis of both iridal muscles without affection of 
accommodation' (iridoplegia) . The pupil is of medium 
size and uninfluenced by variations of light; but its 
associated action (p. 28) is usually retained, except 
in very advanced cases. 

B. Ciliary muscle paralysed aUme {Cycloplegia). — 
Accommodation is lost without any change in the 
activity of the pupil. The term is applied only to 
cases of nervous origin, not to presbyopia. The 
condition is very rare except after diphtheria, when 
paralysis (often only paresis) of accommodation, 
with little or no affection of iris, is common. 
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c. Ciliary muscle and iris both affected, — (1.) My' 
drioMs with cycloplegia; partial dilatation of the 

Supil (to about 4 or 5 mm.), with loss of accommo- 
ation. This is the common condition in complete 
paralysis of the third nerve, and in rare cases it is 
seen without failure of any other part of the nerve. 
(2.) Paralysis of all the three mtemal muscles 
C' ophthalmoplegia interna^" Hutchinson) ; loss of 
accommodation with immobility, both '* associated " 
and " reflex," of the iris, the pupil being of about 
medium size. 

Cavsea of ocular paralyeia. 

It is convenient to separate the external and mixed 
forms, from those in which only the internal muscles 
are involved, since the local causes are, as a rule, 
different in the two groups. 

Paralysis of the third, fourth, or sixth nerve may 
be the result of tumours or other growths in the 
orbit, but in such cases, as a rule, the paralysis 
forms only one amongst other well-marked local 
symptoms. In the vast majority of uncomplicated 
ocular palsies there is nothing in the state of the eye 
or the orbital parts to guide us in determining 
whether the disease is seated in the orbit or within 
the cranium. Meningitis, morbid growths, and sy- 
philitic periostitis at the base of the skull or involv- 
ing the sphenoidal fissure often cause ocular palsy, 
seldom confined to one nerve, and aneurysm of the 
internal carotid in the cavernous sinus occasionally 
does so. Syphilitic gumma of the nerve trunk is pro- 
bably the comnM^nest cause of single paralysis ; the 
intracranial portion of the nerves is known to be often 
the seat of such growths, but neural gummata pro- 
bably occur also on the orbital part of the nerves 
where they are too small to cause protopsis or signs 
of inflammation. Fractures of the skull often lead to 
ocular paralysis by compression of a nerve, either by 
displacement of bone or by inflammatory exudation 

20 
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afterwards thrown out. Paralysis of the third nerre, 
coming on simultaneously with hemiplegia of the 
opposite side, may indicate a lesion in the cms cerebri 
on the side of the paralysed third. In certain cases 
there are neither symptoms nor facts enabling us to 
locate the seat, or prove the cause, of the paralysis. 
The term '^ rheumatic " is often applied to such cases 
on the assumption that the palsy is peripheral and 
caused by cold, that it is, in fact, to be compared to 
peripheral paralysis of the facial nerve; no doubt 
some of them are in reality syphilitic cases. Para- 
lysis, usually of short duration and affecting only 
one nerve, is not imcommon at an early stage of 
locomotor ataxy. Ophthalmopl^ia externa generally 
sets in slowly, is permanent and indicates disease of 
the nerve centres ; it is usually caused by syphilis, 
but occasionally it is *' functional " and passes off. 

In respect to the causation of the internal paralyses 
we have but little positive knowledge. Mydriasis, 
with cycloplegiaand no other paralysis, could behest 
accounted for by the supposition of disease of the^ 
short (third nerve) root of the lenticular ganglion. 
Iridoplegia and ophthalmoplegia interna are probably 
the result of chronic, very strictly localised, disease 
of the centres for the pupil and accommodation 
(Gowers), which have been shown to form separate 
parts of the nucleus of the third nerve. Complete 
ophthalmoplegia interna would also occur if the 
lenticular ganglion (Hutchinson) or the intraocular 
ganglionic cells of the choroid (Hulke) were dis- 
organised ; but such changes have not yet been proved 
poat-mortem, ^ 

Treatment of ocular paralyaes, — In estimating the 
results of treatment it is well to remember that some 
cases recover spontaneously, that in many the defect 
is a paresis rather than paralysis, and that in the latter 
cases the symptoms often vary in severity from day to 
day, or even whilst under observation at a single visit, 
according to the attention and effort given by the 
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patient. The questions of syphilis and of injury 
to the head are always to be carefully inquired into, 
especially when only one nerve is paralysed. When 
several nerves are involved, tumour, aneurysm, or 
syphilis (either gummatous inflanunation at the 
base, or sclerotic nuclear disease) are to be suspected ; 
in the nuclear cases there is usually bilateral sym- 
metry. Iodide of potassium and mercury are the 
only internal remedies likely to be beneficial, and 
unless syphilis be quite out of the question they 
should have a full trial ; many cases recover quickly 
under moderate doses of iodide. Faradisation of 
the paralysed muscles is sometimes used. 

Nystagmvs (involuntary oscillating movement of 
the eyes) is generally associated with serious defect 
of sight dating from very early life, such as opacity 
of the cornea after ophthalmia neonatorum, con- 
genital cataract, choroido-retinitis, or disease of the 
optic nerve. It is, however, also seen in cases of 
infantile amblyopia without apparent cause, and 
constantly in albinoes. Kystagmus is often developed 
during adult life, in coal-miners, and is probably 
caused either by the insufficiency of light furnished 
by the safety lamps or by the necessity which the 
miner is under of constantly looking in an unnatural 
direction, upwards or sideways for example. It is 
often present only when the collier takes up his 
mining posture. Nystagmus also forms a symptom 
in some cases of disseminated sclerosis. 

In most cases both eyes are affected, but unilateral 
nystagmus may occur when only one eye is defective. 
The movements in nystagmus vary much in rapidity, 
amplitude and direction in different cases, and even 
in the same case at different times ; they are gene- 
rally worse when the patient is frightened or ner- 
vous, and often there is a particular position of the 
eyes in which the movement is least. In many cases 
the nystagmus becomes much less marked as life 
advances. Treatment is useless. 
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CHAPTEE XXI 

OPElKATIOirB. 
A. OPEBATIONS ON THE EYELIDS. 

1. EpUation in ophthalmia tarsi. — Position: pa- 
tient seated ; surgeon standing behind. The forceps 
to be broad-ended, with smooth or very finely rough- 
ened blades which meet accurately in their whole 
width. Stretch the lid tightly by a finger placed 
over each end. Pull out the lashes at first quickly 
in bundles, and finish by carefully picking out the 
separate ones that are left. 

2. Eversion of upper lid. — Position as for 1, or the 
surgeon may stand in front. The patient looks 
down, a probe is laid along the lid above the upper 
edge of the " cartilage," the lashes or the edge of the 
lid are then seized by a finger and thumb of the other 
hand, and turned up over the probe, which is simul- 
taneously pushed down. After a little practice the 
probe can be dispensed with, and the lid everted by 
the forefinger and thumb of one hand alone, one 
serving to fix and depress the lid, the other to turn 
it upwards. 

8. Bemoval of Meibomian cyst — ^Position as for 1. 
Instruments : a small scalpel or Beer's knife (Fig. 




Fia. 103. — ^Meibomian scoop. 



134), and a curette, or small scoop (Pig. 103, and 130). 
(1) Evert the lid ; (2) make a free crucial incision 
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into tlie tniQour from the conjnnctiTal Borfaoe j (3) 
Temove the growth either b^ squeezing the lid 
between finger- and thmnb-nail, or by means of the 
scoop. The cavity fills with blood, and may thua for 
a few days be larger than before. These tumoura 
hare no ^tinct cyst-waU. 

4. Irupeciion of eomea, in pamlent ophthalmia, Ac. 
Position : if the patient be a baby or child, the back 
of its head is to be held between the siu^eon's 



r 



Fis. 101. — DennKrrM' lid elevator, 

haees, its body and legs being on the nurse's lap ; if 
an adult, the same as for 1. If the lids cannot be 
easily separated by a finger 
of each hand enough to allow 
a view of the cornea, retrac- 
tors should be used (a con- 
venient pattern is shown in 
Fig. lOl), by which one or 
both lids can be raised and 
held away from the globe. 
If this instrument be gently 
used we avoid all risk of 
causing perforation of the 
cornea should a deep ulcer be 
present, an accident which 
may happen in cases attended 

\q much swelling or spasm j-jg, 105.— Entropion 
of the lids if the fingers are foicepi. 

used. 

5, Entropion. — Spaewuidic entropion of the lower lid, 
with relaxed skin, in old people. Position as for 1. 
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InBtnmients : — T forceps (Fig. 105), scissors (Fig, 
115), toothed forceps. (1.) With the T forceps 
pinch up a fold of skin as dose as possible to the 
edge of the lid and of width proportionate to the 
degree of inversion, and cut it off close to the for- 
ceps; (2) with the toothed forceps pinch up the 
orbicularis muscle now exposed, and cut out a small 
piece. Sutures need not be used. 

6. Organic entropion and trichiaria, — ^When the 
whole row of lashes is turned inwards, and the inner 
surface of the lid much shortened by scarring, the 
radical extirpation of all the lashes is the quickest 




Fia. 106. — Snellen's lid clamp (for the B. upper lid). 

and most certain means of giving permanent relief, 
but it leaves an unsightly baldness and exposes the 
cornea to unnatural risk from dust, &c. Position; 
recumbent ; the surgeon stands behind the patient. 
AnsBsthesia seldom necessary. Instruments : a horn 
or bone lid-spatula, or a lid clamp (Fig. 106), a 
small scalpel or Beer's knife, and forceps. Make 
an incision from end to end (beginning just outside 
the punctum) between the hair-follicles and Meibo- 
mian ducts, as if about to split the lid into two layers. 
Then make a second incision through the skin and 
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tisRues, about one twelfth of an inch beyond the 
border of the lid in a plane at right angles to the first. 
The strip of skin and tissues included between these 
two cuts will now be almost free, except at its ends, 
which are t>o be united by a cross cut, and the strip 
dissected off; it should include the hair-foUicles in 
their whole depth. Examine the white edge of the 
cartilage, now exposed, for any hair-follicles acci- 
dentally left behind ; they will appear as black dots, 
which are to be carefully removed, lest they should 
produce fresh hairs. 

In the same or slighter cases, the inversion of the 
border of the lid may be much lessened by complete 
division of the " callage " from the conjunctival 
surface along a line parallel with and 3 mm. from 
the free border (Burow's operation) (Fig. 108, Bu). 
The wound gapes and the inverted border of the lid 
falls forwards and is kept in its natural place by the 
cornea. The only instruments needed are a scalpel and 
scissors. Position as for 1, or recumbent. The lid is 
kept well everted whilst the incision is being made. 
A puncture is made with the knife parallel to the edge 
of the lid, close to the inner or outer end, one blade 
of the scissors passed in and made to run along the 
outer surface of the ''cartilage" between it and 
the obicularis muscle, and then the "cartilage" 
divided by closing the blades parallel to the border. 
The wound should be at right angles to the surface. 
A bluish line should be seen through the skin on 
replacing the lid. This operation gives complete 
relief for the time, but may need repetition in a few 
months. 

Yarious operations are performed for transplanta- 
tion of the displaced lashes forwards and upwards, 
so as to restore their natural direction. ArU*8 opera- 
tion. ^The free border of the lid is split from end 
to end (leaving the punctum), as for extirpation of 
the lashes, but much more deeply (Fig. 107, a). A 
second incision (5), extending beyond the ends of the 
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first, ifl now made through the eMn parallel to, and 
about two lines from, the border of the lid, and down 



Fts. 107.— Ailt't'opetatioii for trichiuu. (After Scbweifger.) 

to, but not through, the " cartilage;" thirdly, a cnrred 
indaion (c) is made, ioining h at each end and in- 
eluding, ttierefore, a semilunar flap of stin, of greater 
or leHB width according to the effect desired. This 
flap is now dissected off without injury to the or- 
bicularis, and the edges of the wound are brought 
together with sutures. The anterior layer of the 
lid border, which contaius the lashes, is thus tUted 
forwards and drawn upwards. 

If more effect be wanted, a wedge-shaped strip 
of the tarsal cartilage may be removed par^lel with, 
and about a line from, the border of the upper lid, by 
cutting through, or separating, the fibres of the or- 
bicularis after the akin fiap has been removed. The 
groove thus made allows of more complete everaion 
of the border (Soelberg Wells' combination of Arlt's 
and Streatfeild's operations). 

A third operation (Streatfeild's) consists in the 
simple removal of a wedge-shaped strip of the " carti^ 
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lage " (with its superjacent skin and muscle), from 
the whole length of the lid, at a diBtance of a line or 
two from its border, (b. Fig. 
10?). No sutures are used, 

Snellen operates as follows ; — 
The incision (6, Fig. 107) is 
carried down to the tarsus, the 
muscle and Bldn separated and 
pushed upwards, and a wedge, 
shown by the grooTe in Fig. 108, 
cut from the exposed tarsus, 
as in Streatfeild's operation. 
The border of the lid is now 
everted and kept in its new posi- 
tion by passing two or uiree 
threads as shown in Figs. 108 
and 109, and tjing them over 
heads. The skin wound need 
not be sutured. 

All these operations (except 
1) are apt to need repetition 
sooner or later. 

7. Ectropion. — Ectropion from 
thickening of the conjunctiva, 
aided bv relaxation of the tissues 
of the lower lid, as seen chiefly ii 




Fia. lOS.— DUgnun ■ 
matiaHctioD of op. 
pel lid, ihowiDg 
SoeUeu'i operation} 
uid line of lection 
in Bnrow's opera- 
tion (Bn). (Altered 
from Weckei.) 

a old people, is best 



treated by the removal of a V-shaped piece of the 



Fia. 109. — Snellan'i operation for trichUiit. (After Weoker.) 
*. £^ of retracted skin and miucle. 
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whole thickness of the lid, the edges being brought 
together with one or two hare-lip pins. Another plan 
is to excise a horizontal fold of the palpebral conjunc- 
tiva corresponding to the most ererted part ; the con- 
traction of the scar draws the margin of the lid into 
place. In a third procedure the everted mucous 
membrane is drawn back into the sulcus between 
lid and globe by a thick suture entered at two points 
4 inch apart, passed deeply, brought out on the 
cheek, and tied over a bit of india-rubber tube ; this 
thread is not to be left in more than three days. 

For ectropion from cicatricial changes in the skin 
some kind of plastic operation is genendly necessary. 
It is generally advantageous at the same time to 
xuiite the eyelids temporarily by paring the narrowest 
possible strip from the border of each lid within the 
line of the lashes, and passing a few very fine 
sutures. The lids are to be separated a few weeks 
later. — The operation for the cure of the ectropion 
will naturally vary with the seat, extent, and cause 
of the deformity, but we may conveniently distin- 
guish three varieties of organic ectropion, according 
as the condition has followed : (1) a wound of the 
eyelid with faulty imion ; (2) a deeply adherent scar 
from abscess, disease of bone, or deep ulceration of 
the lid ; or (3) extensive scarring of the face from 
bums, lupus, &c. When the cause is quite localised 
and there is not much loss of tissue (groups 1 and 2) 
the scar may be included in a V-shaped incision, 
the flap separated and pushed up till the lid is in 
position, and the lower part of the wound then 
brought together by a pin or sutures, so that what 
was a V now becomes a Y, the edges of the flap 
being attached by sutures to the limbs of the Y. 
As the lid has generally become too long, from 
the prolonged eversion, it is often best, at the same 
time, to shorten it by removing a smaU triangular piece 
of the lid at the outer canthus and stitching the edges 
of the gap together. When the position of the 
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deformity prevents the above operation it is neces- 
sary to introduce new skin into the gap made by dis- 
secting out the cicatricial tissue and replacing the 
everted lid. The ordinary plan of bringing a flap 
with a broad pedicle, either by sliding or twisting, 
into the gap seems likely, on account of the uncer- 
tainty of its results, to give way in many cases to the 
method (first intaroduced into our country by Dr 
Wolfe) of transplanting from a distant part a piece 
of skin large enough to fill the gap without a pedicle. 
Where there is extensive destruction of skin (group 
3), this method seems particularly valuable. The 
important points are to make the flap considerably 
larger than the deficiency it is to supply, to clean the 
under surface of the flap very thoroughly of all sub- 
cutaneous tissue, to unite it by fine sutures, and 
apply wann dressings. 

8. Ptosis (chiefly the congenital form) may be 
treated by the removal of an oval of skin from the 
upper lid parallel to its length, the muscle not being 
touched* Sutures are to be carefully inserted, and 
eveiy effort made to get immediate imion, so as to 
avoid a scar. 

9. Canthaplasty, — An operation for lengthening the 
palpebral fissure at the outer canthus. The canthus 
IS divided by scissors or a bistoury down to the 
rim of the orbit. The contiguous ocular conjunctiva 
is then attached |by sutures to the cut edges of the 
skin, so as to prevent reunion, one suture being placed 
in the angle of the woxmd, one above, and one 
below. 

10. Peritomy, for obstinate cases of partial pannus. 
AnsBsthesia is necessaiy. Instruments :-^Speculum 
(Fig. 114), fixation forceps (Fig. 116), scissors, and 
Beer's kxufe (Fig. 134). With the knife a circular 
incision is carried through the conjunctiva round the 
cornea at 5 mm. (^"), or less, from its border. The 
zone of conjunctiva so included, together with the 
whole of its subconjunctival tissue down to the 
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sclerotic, is now carefully removed by snipping with 
the scissors. The surface, being left to heal, granu- 
lates and contracts, and finally a narrow band of white 
scar-tissue is left, which obliterates the vessels running 
to the cornea and prevents the formation of new ones. 
The subconjunctival fascia is often found much 
thickened in these cases. Care must be taken not 
to make the incision too far from the 
cornea, lest the insertions of the recti be 
damaged. The zone of tissue should be 
removed in one piece. The symptoms are 
generally made worse for a time, and the 
final result is not reached for several 
months. In some cases the operation has, 
in my experience, been very successful, 
whilst in others, without apparent reason, 
it has quite failed in its purpose, the cure 
of the pannus. 

B. OPERATIONS ON THE LACRIMAL 
•^ APPARATUS. 

9 1 L(i€rim(d abscess. (See p. 67). 
5 2. Slitting up the lower canaliculus. — 

% This is best done by means of a knife with 

^ a blunt or probe point, and a blade narrow 

I enough to enter the punctum. The best 

2 forms of these knives are Weber's knife 

'^. with a probe end (Fig. Ill) ; Bowman's, 

M 
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Fia. 111. — Weber's canaliculus knife. 

with nearly parallel borders and a rounded 
end (Pig. 112), and Liebreich's (Pig. 113). 
Position as for 1. (1) The lower lid is 
drawn tightly outwards and downwards 
by the thumb. (2) The canaliculus knife 
is passed vertically into the punctum, and 
then turned horizontally and passed on 
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througli the neck of the canaliculus till it reaches 
the bony (inner) wall of the lacrimal sac. It is then 
raised up from heel towards point, and thus made to 
divide the canaliculus, care being taken that the 
neck is freely divided. Liebreich's knife cuts its own 



Fig. 112. — Bowman's canaliculus knife. 
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Fig. 113. — Liebreich's knife for canaliculus and nasal duct. 

way without being raised. The lower canaliculus may 
also be divided with a Beer's knife (Fig. 134), which 
is run along a fine grooved director (Fig. 110), pre- 
viously introduced. In cases of mucocele it is good 
practice to divide the wall of the sac freely, and to 
divide the upper canaliculus. 

3. Gatheterism of (he nasal duct. — ^After dividing 
the canaliculus pass a No. 6 ' Bowman's lacrimM 
probe horizontally along its floor till it strikes the 
inner bony wall of the sac. Then raise it to the 
vertical position, and push it steadily down the duct 
(downwards and a little outwards and backwards) 
till the floor of the nose is reached. Bowman's 
earlier probes were in six sizes, of which the largest 
was ^^th in. in diameter. Mr Bowman afterwards 
adopted much larger probes with bulbous ends ; and 
several such patterns are now in use. The probe 
used should be the largest that will pass easily. 

4. A stricttf/re of the duct may be incised with any 
of the canaliculus knives, although Weber's and 
Bowman's are too slender to be used with safety. 
Liebreich's is intended to be so used, and a special 
^ife for the purpose had previously been introduced 
by Stilling. The knife is used as a probe, being 
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pushed quite down the duct, then partly withdrawn 
and turned in other directions, and pushed down 
again. There is genemllj bleeding from the nose. 

In all these procedures it is essential to be certain 
that the probe or knife rests against the bonj (nasal) 
wall of the lacrimal sac before it is raised into the 
vertical direction. If the probe be stopped at the 
entrance of the canaliculus into the sac (as may easily 
happen if the canal be not thoroughly slit in its whole 
length), the lid will be pulled upon and puckered 
whenever the instrument is pushed towards the nose ; 
but if the probe has reached the sac, backward 
and forward movements will not usually cause puck- 
ering of the lid. If in the former case the instru- 
ment be turned up, and an attempt made to pass it 
down the duct, a false passage will be made. 

The direction of the two nasal ducts is either 
parallel or such that if prolonged upwards they would 
converge slightly; they very seldom diverge. The 
probe when in the duct shoiild, even if, as usual, its 
lower end be curved forwards, rest against and indent 
the eyebrow; if it stands forwards from the brow 
it is usually in a false passage. 

6. Abscess of the lacrimal gland or of the orhii 
(pp. 64 and 134). 

C. OFSBATIONS FOB STBABISMUS. 

Tenotomy. — The object is to divide the tendon close 
to its insertion into the sclerotic. In this country 
the operation is usually done subconjunctivally, but 
in the operations of G-raefe and Snellen the tendon 
is more or less exposed to view. The internal and 
external recti are the only tendons commonly divided, 
and the internal by far the more frequently. Anaes- 
thesia is seldom necessary except for children. 
Position recumbent. — The operator usually stands 
on the patient's right side for whichever eye is to be 
operated on, but some prefer to stand behind, and 
use curved scissors. Instruments : Stop speculum 
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(Fig. 114 shows a conyenient and common pattern), 
straight scissors, with blunted points (Fig. 115), 




Fig. 114. — Stop spring specnlam. 

toothed fixation forceps (Fig. 116), strasbismus hook 
(Fig. 117). There are several patterns of hooks, differ- 
ing in the length and sharpness of the curve, and in 
the form of the tip. In some the tip is slightly 
bulbous; in others the hook is flattened sideways, 
but not enlarged at the end. I prefer such a flattened 
hook. 

Operations, — GritcheWa operation. — (1) After in- 
troducing the speculum take the fixation forceps in 
the left hand, and pinch up a fold of conjunctiva 
over the lower border of the tendon (say of the right 
internal rectus) at its insertion. With the scissors 
make a small opening in this fold close to the forceps 
end, the cut being made in the direction of the 
caruncle. The capsule of Tenon is now identified 
as a layer of fascia, which can be moved over the 
sclerotic; this fascia is to be pinched up and an 
opening made in it corresponding to the conjunctival 
wound. By taking deep hold with theforceps both 
conjunctiva and capsule may often be divided at one 
stroke, but with less certainty than in separate 
stages. As a rule both conjunctiva and Tenon's 
capsule are thicker in children than adults. 

(2.) Take the hook in the right hand (retaining the 
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lip of the wound with the forceps in the left), and 
paes it, Goncavitj' downwards and point backTrarda, 
throi^h the opening in the capsule as far aa it 
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lelbow, keeping its end aliivays flat against the sclero- 
tic. iText turn the end of the hook upwards, still 
guided by the sclerotic, between the tendon and the 
globe until its end is seen projecting beneath the 
conjunctiva above the upper border of the tendon. 
On now attempting to draw the hook towards the 
cornea it will be stopped by the tendon. If Tenon's 
capsule have not been well opened the hook cannot 
be passed beneath the tendon, nor swept round the 
sclerotic. — (3) Lay down the forceps, transfer the hook 
to the left hand, holding its handle parallel with the 
side of the nose, and tighbening the tendon by trac- 
tion forwards and outwards ; pass the scissors, with 
the blades slightly opened, into the wound, and push 
them straight up between the hook and the eye. The 
tendon being included between the blades, is divided 
at two or three snips, with a crisp sound and feeling. 
When the whole breadth of the tendon* is divided 
the hook slips forwards beneath the conjunctiva up 
to the edge of the cornea. It is well by reintroduc- 
ing the hook to make sure that no small strands of 
the tendon have escaped, for the operation does not 
succeed unless the division be quite complete. 

The effect of the tenotomy may, if necessary, be 
increased by tying the eye out; a stout suture is 
passed through the conjunctiva, embracing about a 
quarter of an inch, close to the outer border of the 
cornea, and the eye being drawn outwards, the two 
ends of the thread are firmly attached by strapping 
to the skin of the temple, and left for two days. 

No after treatment is needed, but the patient is 
more comfortable if the eye be tied up for a few 
hours. If there be much conjunctival bleeding (as 
is common when no aneesthetic is used) a second 
snoall hole may be cut in the conjunctiva over 
the upper border of the tendon, to let the blood 
escape. 

The difficulties for beginners are — (1) to be sure 
of opening Tenon's capsule; (2) to avoid pushing 

21 
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the tendon in front of the scissors, especially when 
only the upper part remains undivided. 

Division of one internal rectus by this operation 
diminishes the squint by about two fines (4 mm.). 

After the operation just described the tendon, 
in letracting, draws with it, to a varying extent, the 
neighbouring parts of Tenon's capsule and the con- 
junctiva, and these indirect but wide attachments, on 
their part, prevent the tendon from retracting fully, 
and hence the maximum effect of its division is not 
obtained ; moreover, the caruncle is drawn back by 
the retreating tendon, and a hollowness at the inner 
canthus results ; this is, however, very slight if the 
operation woimd be made small, and as near as pos- 
sible to the cornea. To avoid this deformity, and at 
the same time increase the effect, the following modi- 
fication was introduced by Mr Liebreich. 

Liebreich^s operation. — ^After making the conjunc- 
tival wound as above, the scissors are passed between 
the conjunctiva and Tenon's capsule, and by repeated 
horizontal snips are made to separate these mem- 
branes freely from one another over the tendon, as 
far as the caruncle. The capsule is then opened and 
the tendon divided as in the former operation. The 
conjunctival wound is closed by a suture. This 
operation has considerably more effect than Crit- 
chett's operation, often with less deformity. But in 
some cases the deformity is extreme. 

The immediate effect of the tenotomy of a rectus 
muscle is somewhat lessened after a few days by the 
reunion of the tendon with the sclerotic, but after a 
few weeks or months it is again increased by the 
stretching of this new tissue (final stage). 

Beadjtistment or Advancement consists in bringing 
forwards to a new attachment the tendon of a rectus 
(generally the internal, occasionally the external), 
which has become attached too far back after a pre- 
vious tenotomy or has become weakened, e,g,ia myopia. 
There are several different operations, but in nearly 
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all of tbem the tendon is held in its new position by 
sutures. The operation is tedious and painful, and 
the patient must always be under an anaesthetic. 
The instruments are the same as for tenotomy. 

I generally perform the operation as follows (es- 
sentially by Gritchett's method) : — ^A yertical incision 
is made about 4 mm. from the cornea, exposing the 
whole width of the tendon, but the conjunctiva is not 
extensively dissected up from it. The tendon is 
then divided on a hook in the usual way. Three 
double-needled sutures are then passed from within 
outwards through the flap formed by the tendon, 
fascia and conjunctiva, at a considerable distance 
from its free edge, and the flap then shortened 
by cutting off its free border. The deep ends of 
the sutures are next passed, by means of their re- 
maining needles, from within outwards through 
fascia and conjunctiva, close to the border of the 
cornea, taking as broad a hold as possible. At this 
stage the external rectus is to be divided and a stout 
traction suture introduced at the outer side of the 
eye (see preceding page), by which it can be drsiMrn 
in. The three tendon sutures are now tied and the 
eye rolled in, and kept as far inwards as possible by 
fastening the traction suture to the bridge of the 
nose with strapping. The traction suture cuts out 
in two or three days ; the tendon sutures should be 
left in a week. The pain and swelling, which for a 
few days are sometimes considerable, are best re- 
lieved by application- of ice or a spirit lotion to the 
lids. The final result is not reached ioc several 
weeks (p. 298). 

D. EXCISION OF THE ETB. 

Instruments as for squint, but the scissors curved 
on the flat. The operator may stand either behind 
or in front. (1) Divide the ocular conjunctiva all 
round close to the cornea, but leave, at one side, 
enough to hold by with the forceps. (2) Open Tenon's 
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capsule and diyide each rectus tendon and the 
neighbouring fascia on the hook; the two obliques 
are seldom divided on the hook. (3) Make the eye 
start forwards by pressing the speculum back behind 
the equator of the globe. (4) Pass the scissors 
backwards along the sclerotic till their open blades 
can be felt to embrace the optic nerve (recognised 
by its toughness and thickness), and divide it by a 
single cut while steadying the globe with a finger of 
the other hand. Finish by dividing the oblique 
muscles and remaining soft parts dose to the globe. 
Apply pressure for a minute or two, and then tie 
up tightly for six or eight hours with an elastic 
pad of small sponges overlaid by cotton wool. There 
is scarcely ever serious bleeding. The artificial eye 
may be fitted in from two to three weeks.* 

After some weeks or months a button of granula- 
tion tissue occasionally grows from the scar at the 
bottom of the conjunctival sac, and should be 
snipped ofE. 

The operation is more difficult when the eye is 
ruptured or shrunken, or the surrounding parts much 
inflamed and adherent. The order of division of the 
muscles is quite immaterial. The important points 
are to leave as much conjunctiva as possible, so as to 
form a deep bed for the glass eye, and by keeping the 
scissors close to the globe during the whole operation, 
to avoid unnecessary laceration of the tissues. 

When, as some cases of intraocular tumour, it is 
desired to remove another piece of the optic nerve, 
the nerve should be felt for with the finger, seized 
and drawn forward with the forceps, and cut off 
further back with the scissors. 

Abscission is the removal of a staphylomatous 

* The glass eye must be reuewed as often as it g^ts rough, 
generally at least once a year. Some persons have much diffi- 
culty in tolerating it, and they must be content to wear it for 
only a part of the day. It is always to be removed at bed- 
time. 
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cornea "with the front paa*t of the sclerotic, leaving 
the hinder part of the globe with the muscles 
attached, to serve as a movable stump for carrying 
the artificial eye. Four or five semicircular needles 
carrying sutures are made to puncture and counter- 
puncture the sclerotic just in front of the attachments 
of the recti; the part of the globe in front of the 
needles is cut off, the needles drawn through, and 
the sutures tied. The operation is admissible only 
when the ciliary region is free from disease, and 
has, therefore, a very limited application ; even in 
the most favorable cases the stump is not entirely 
free from the risk of setting up sympathetic inflam- 
mation. It is said that if the sutures are passed 
only through the conjunctiva or the muscles, the 
risk is less than when they are passed through the 
sclerotic. 

The recently revived operation of optico-eiliary 
newrotomy, in which the optic nerve and all the ciliary 
nerves are divided without removal of the globe, with 
the view of preventing sympathetic disease, appears 
to me to be bad surgery. The sensibility of the 
cornea, abolished by the operation, often returns, 
proving that the ciliary nerves have reunited. The 
cut ends of the optic nerve have also being found re- 
united. The operation, therefore, cannot be relied upon 
to destroy these, nor, it may be added, any of the other 
possible paths (p. 127) along which sympathetic irri- 
tation and inflammation may travel. 

E. OPBBATIONS ON THE COBNEA. 

Removal of foreign bodies. — Position as for 1. 
Instruments: a steel spud (Fig. 118), or a broad 





Fi&. 118. — Corneal spud. FiQ. 119.— Broad needle. 

needle with double <5utting edge (Fig. 119). The 
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eyelids are held open by the index and ring fingers, 
and the eyeball steadied by the middle finger placed 
against the temporal side of the globe. The chip is 
gently picked or tilted off by placing the edge of 
tibe spud beneath it, or, if firmly embedded, a certain 
amoimt of scraping may be necessary. The first few 
touches, by which the epithelium is removed, cause 
the most pain. If the foreign body be barely em- 
bedded in the epithelium, a touch with a little roll 
of blotting paper will often detach it. When a frag- 
ment of iron has been present for more than a couple 
of days, its corneal bed is usually stained by rust, 
and a little plate or ring of brown corneal slough 
can often be picked off after the removal of the 
chip ; but, as a rule, this minute slough may be left 
to separate spontaneously. 

After -irrtakiiemX, — The protection of the corneal 
surface from friction and irritation by keeping the 
eye tied up is generally sufficient ; a drop or two of 
castor oil placed in the conjunctival sac lubricates 
the cornea and lessens the irritation. Atropine is to be 
used if there be marked congestion and photophobia. 

When a splinter is deeply and firmly embedded, 
especially if it has penetrated the cornea and pro- 
jects into the anterior chamber, the operation is 
much more difficult, and is no longer a "minor'' 
one. Unless great care be taken the splinter in such 
a case may be pushed on into the chamber, and the 
iris or lens be woimded. This may sometimes be 
prevented by passing a broad needle through the 
cornea at another part and laying it against the inner 
surface of the wound, so as to form a guard or 
foil to the foreign body, the latter being removed by 
spud or forceps from the front. 

A foreign body in the anterior chamber should in 
recent cases always be removed, and the piece of 
iris on which it lies must generally be excised. In 
cases of old standing we may judge by the symp- 
toms whether to operate or not. 
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Paracetdesia of the anterior chamber, — ^Position as 
for 1 or recumhent; ansBsthesia seldom necessary. 
Instruments : a paracentesis needle (Fig. 120) with a 
very small, short, triangular blade bent at an obtuse 
angle (like a minute bent keratome), or a broad needle 
(Fig. 119). The former is more safe, as the blade 




FfG. 120. — Paraceotesis needle and probe mounted on same 

handle. ' 



is too short to reach the iris or lens, even if the 
patient should jerk his head. If the contents of 
the chamber do not follow the needle on its with* 
drawal, a small probe (Fig. 120) is passed in,to the 
wound. In cases where the operation needs repeti- 
tion every day the original wound can be re-opened 
with the probe, but if more than two days elapse 
a fresh puncture is necessary. Speculum and fixation 
forceps should be used unless the patient has good 
self-control. 

Corneal eecHon for Hypopyon ulcer. — ^Position re- 
cumbent. AnaBsthesia not usually needed. Instru- 
ments : a Graefe's or Beer's cataract knife (Figs. 128 
and 134), speculum and fixation forceps. The incision 
is carried through the whole thickness of the cornea 
from one side of the ulcer to the other, being both 
begun and finished in sound tissue. Or it may be 
placed entirely in sound cornea or at the sclero- 
comeal junction (p. 98), leaving the ulcer un- 
touched. 

The knife is entered at an angle with the plane of 
the iris, its edge straight forwards ; when its point 
is seen or judged to have perforated the cornea, the 
handle is depressed until the back of the knife lies 
parallel with the iris, and the blade then pushed 
straight across the ulcer to the point chosen for coun- 
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ter-pnncture; or more often in practice it is just pushed 
on ^1 it cuts its way out. The aqueous ought not to 
escape until the point of the knife is engaged in its 
counter-puncture, but an earlier escape cannot always 
be avoided. Notwithstanding the apparent risk to 
the iris and lens, accidents seldom happen if the back 
of the knife be carefully kept parallel to them, or the 
point even directed a little forwards. If it is desired 
to keep the wound open, its edges are to be sepa- 
rated by a probe every second or third day. The 
wound closes qjiickly at first, unless kept open, but 
after having been opened a few times, it sometimes 
remains patent for longer. 

Operations for conical cornea. — The object is to 
produce a scar at the apex of the cone, which by con- 
tracting shall reduce the curvature, and so diminish 
the high degree of irregular myopic astigmatism to 
which the condition gives rise. 

There are three methods. (1.) Graefe's operation 
consists in first carefully shaving off the apex of the 
cone without entering the anterior chamber, and 
then applying solid mitigated nitrate of silver to the 
raw surface, the resulting ulceration being followed 
by some scarring. The application needs great care, 
and the after-treatment is troublesome, as there is 
the risk that more inflammation than is wished for, 
may set in. (2.) In another operation the apex of 
the cone is cut off with a cataract knife, the anterior 
chamber being entered, and the woimd either left to 
close or united by sutures. There are several dif- 
ferent modes of removing the little piece of cornea. 
(3.) Mr Bowman removes the outer layers of the 
cone by means of a very delicate cutting trephine, 
and leaves the surface to heal and contract. I believe 
that No. 2 gives on the whole the best results. 

After-treatment-r-Atroj^me and compressive ban- 
dage until the wound has closed ; antiphlogistic treat- 
ment, and heat locally, if inflammatory symptoms 
arise » 
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All operations for conical cornea are difficult to 
perform and somewhat uncertain in result, but in 
many cases vision improves from barely seeing very 
large letters before operation to reading small print 
afterwards. The final result is never gained for 
several months. An artificial pupil is often neces- 
sary if the corneal opacity remains finally large 
enough to obstruct the light. 

F. OPEBATIONS OK THE IBIS. 

A portion of the iris is very often removed by 
operation (iridectomy), and with various objects. 
The principal of these are — (1) the direct improve- 
ment of sight by altering the position and size of the 
pupil (artificial pupil) ; (2) to influence the course of 
an active disease-glaucoma, iritis, ulcer of cornea 
with hypopyon ; (3) to remove the risks attending 
"exclusion" and "occlusion" of the pupil, by re- 
storing communication between the an- 
terior and posterior chambers ; (4) as a 
stage in the extraction of cataract. 

Artificial pupil, — The object is to re- 
move the portion of iris in the position 
best adapted to sight ; thus, in cases of _ 

leucoma the iridectomy is made opposite J*!% "^^3* 
the clearest part of the cornea. When JownS 
the state of the cornea allows it, the for artificial 
new pupil should be made down-inwards pupil. Liue 
or straight downwards ; the next best of incision is 
place is outward or out-upward, and '^^te^dedfor 

■T . i_. -, . « ^ 1 ^ extraction of 

straight upwards is, of course, least cataract, 
useful, because the new pupil will be (Wecker.) 
covered by the lid. The coloboma 
should generally be small, and often only the inner 
(pupillary) part of the chosen portion is to be re- 
moved, the outer (ciliary) part being left (Fig. 121) 
so as to prevent the light from passing through the 
margin of the lens. After such an operation the pupil 
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will be oval or pear-shaped, and widest towards the 
centre. The incision should lie in the corneal tissue, 
if only the pupillary part of the iris is to be remoTcd ; 
but a. only a narrow zone of cornea remain clear the 
incision must lie a little outside the sdero-comeal 
junction, lest its scar should interfere with the 
transparency of the remaining dear cornea. The 
loop of iris should be cut off with a single snip. 

In iridectomy for glaucoma the coloboma is to be 
large, the iris to be remoyed quite up to its ciliary 
attachment, and the indsion to lie as far back in the 
sclerotic as possible (1 to 2 mm. from the border of 
the cornea is not too far). The sides of the coloboma 
should be parallel, or wider towards the incision than 
towards the pupil ("key-hole pupil") (Fig. 122), 
The loop of iris, when drawn out, is usually cut first 
in one angle of the woimd, then torn from its ciliary 
attachment by carefully drawing it over to the other 
angle of the wound, and its other end then cut, the 
points of the scissors being pushed just within the 
lips of the wound to ensure remoYal of the largest 
possible portion. 

The difficulty of making an artificial pupil (for opti- 
cal purposes) of the best shape, i, e. broad towards the 
natural pupil and narrow towards the circumference, 
is, owing to the small size of the parts, much greater 
than would be at first supposed, and several methods 
are in use. In Mr Critchett's iridodesis the loop of 
iris is drawn out through a small opening, and strangu- 
lated by a fine ligature tied round it just over the 
incision ; the little loop soon drops off, and the result 
is a pear-shaped pupil, with its broad end towards the 
centre. The inclusion of iris in the track of the wound 
has sometimes set up severe irritation, and even de- 
structive irido-cyclitis, and on this account the opera- 
tion is now but seldom performed. Another plan is 
to draw out a small loop of iris with a blunt hook 
(Tyrell's hook), and to cut off only the pupillary 
portion ; this method is uncertain, but, on the whole. 
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it gives good results. Mr Carter cuts out a V-shaped' 
bit of iris by introducing a pair of blunt-ended irido- 
tomy scissors through the corneal incision, opening 
the blades, and cutting out just as much iris as is 
intruded between them by the gush of the escaping 
aqueous. This operation requires much nicety, and 
entails some risk of wotmding the lens, but when 
well performed it gives an excellent artificial pupil. 




Fia. 122. — Iridectomy for glaucoma (from Wecker). 

Iridoiomy (iritomy), — ^Inthis operation an artificial 
pupil is formed by the natural gaping of a simple in- 
cision in the iris, or by making a V-shaped incision 
and allowing the tongue-shaped piece to retract. 
It is only applicable when the lens is absent. Through 
a small incision in the cornea, between the centre 
and margin, the scissors (shears) shown at Fig. 123 
are passed ; the more pointed blade is passed behind 
the iris as far as is deemed necessary, and the iris 
and false membrane divided by a single closure of 
the blades. It is sometimes necesary to make a 
second cut at an angle with the first, so as to include 
a V-shaped tongue of iris which will shrink and 
allow a larger pupil. 

Iridotomy is most useful when the iris has become 
tightly drawn towards the operation scar by iritis 
occurring after cataract extraction (Fig. 135). The 
line of the cut in the iris should lie as nearly as may 
be across the direction of its fibres, and should 
always be as long as possible. In cases of this sort, 
or when without much dragging of the iris towards 
the scar, the pupil is filled by iritic or cyclitic mem- 
brane after cataract extraction, iridotomy yields a 
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better pupil than iridectomy, and witli less disturb- 
ance of, and no dragging upon, tbe ciliary body. 

The operation of iridectomy. — 
Position recumbent; the operator 
usually stands behind. Anaesthesia 
is always strongly advisable, though 
in urgent cases iridectomy can be 
successfully performed by an adept 
without it. Instruments: stop spe- 
culum (Fig. 114), fixation forceps, 
bent keratome (Fig. 124), iris for- 
ceps bent at various angles, ac- 
cording to the position of the iridec- 
tomy (Fig. 126), iris scissors with 
elbow bend (Fig. 125), of which 
some patterns have one or both 
blades probe pointed, a curette (Fig. 
130) for replacing the cut ends of 
the iris and preventing their incar- 
ceration in the angles of the wound. 
The iridotomy scissors (Fig. 123) 
are very convenient, especially for 
downward and inward operations, 
and for the left hand. A G-raefe's 
cataract knife (Fig. 128) may be 
used if the anterior chamber be 
very shallow. 

The conjunctiva is held by the 
fixation forceps near the cornea at a 
point opposite to the place selected 
for puncture. (1.) The keratome 
is to be entered slowly, steadily 
pushed on across the anterior cham- 
ber till the wound is of the de- 
sired size, then slowly withdrawn, 
and in its course caref ullv rotated 
to one side, so as to lengthen the internal wound. 
Two points need attention in making the incision : — as 
soon as the point of the knife is visible in the anterior 






FlO. 123.— Iri- 
dotomy Bcisson. 
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chamber it must be tilted slightly forwards to avoid 
wounding the iris and lens ; and care must be taken 
not to tUt it sideways, for by bo doing the wound 
instead of lying parallel with the border of the 




cornea wiU lie more or less across it. The incision 
is made almost as much by lifting the eye against 
the knife with the fixation forceps, as by pushing tbit 
knife against the eye. The fixation forceps atre now 
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laid down, or if fixation be still necessarj, they are 
giren to an assistant, who is to gently draw the eje 
into the position required for the next step ; in so 
doing he is to draw away from the eye, not to push 
the ends of the forceps against the sclerotic. (2.) 
The iris forceps are introduced, closed, into the wound 
and passed very nearly to the pupillary border of the 
iris, before being opened and made to grasp it. By 
seizing the pupillary part of the iris its inner circle 
is cer^un to be brought outside the wound, when the 
forceps are now withdrawn ; if the iris be seized in 
the middle of its breadth a button-hole may be cut 
out and the pupillary part left standing. Often the 
iris is carried into the wound by the gush of aqueous 
as the keratome is withdrawn, and it is then seized 
without passing the forceps so far into the chamber. 
(8.) The loojp of iris haying been cut off, either 
at a single snip, or by cutting first one end and then 
the other, as m glaucoma (p. 380), the tip of the 
curette is gently introduced into each angle of the 
wound to free the iris, should it be entangled ; this 
little precaution is of importance in order to prevent 
inclusion of the iris in the track of the wound. The 
speculum is now removed and both eyes bandaged 
over a pad of cotton wool, either with a four-taUed 
bandage of knitted cotton, or two or three turns of a 
soft c^co or flannel roller. 

The anterior chamber is refilled in twenty-four 
hours, except in cases of glaucoma, when the wound 
frequently leaks more or less for several days. It is 
better in all cases to keep the eye bandaged for a 
week,^ the wound being but feebly united, and likely 
to give way from any slight blow or other accident. 
When the incision lies in, or partly in, the sclerotic, 
some bleeding generally occurs; when the eye is 
much congested, this hsBmorrhage is considerable, 
and the blood may run into the anterior chamber 
either during or after the excision of the iris ; it can 
be drawn out by depressing the lip of the wound 
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with the curette, but if the chamber again fills, no 
prolonged efEorts need be made, since the blood is 
usually absorbed without trouble in a few dajs. In 
diseased, especially glaucomatoua, eyes secondary 
hemorrhage sometimes occurs from the iris sereral 
days after the operation, and the absorption of this 
blood is often slow, 

Belerotomy ia an operation fordlTiding the sclerotic 
near to the margin of the cornea^ It is employed in 
glaucoma instead of iridectomy, or after iridectomy 
Eoa failed. The pupil is to be contracted as much 



FlU. 187. — DlagramiiMtlo (action ot ciliuy region, ahoiriag 
path of wonnd in iridectomy for glanconui (I) and in iclero- 
tom; (S). (Compart Fig. 84, 1 and 2.) 

u possible by eserino before the operation. It is 

E formed Bubconjunctivally, a Qraefe's cataract 
fe (Fig. 128) b^ng entered through the sclerotic 
near the mai^in of the cornea,* passed in front of 
the iris, and broughtont at a corresponding point on 
the other aide, or as to include nearly one third of the 
circumference; the puncture and counter-puncture 
are then enlarged by slow sawing moTements; the 
central third of the sclerotic flap, and the whole of 
the conjunctiva (except at the punctures) are left 
undivided. The knife is then slowly withdrawn. 
The scleral wounds often gape a little in the next 
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few days. The whole operation is to be done very 
slowly that the aqueous humour may escape gra- 
dually ; any rush of fluid is likely to carry the iris 
into the wound and cause a permanent prolapse, 
and this is considered by nearly all operators as very 
undesirable if not a source of danger. If decided 
prolapse occur the iris should be excised, and the 
operation then becomes a very peripheral iridectomy. 
A moderate degree of bulging and separation of the 
lips of the two scleral wounds takes place for a 
week or two, when the scar flattens down, and Anally 
a mere bluish line is left. Sclerotomy is difficult to 
perform well ; if the incision be too long and too 
far back there is danger of hsamorrhage into the 
vitreous and even of puckering and inflammation of 
the scar and sympathetic ophthalmitis of the other 
eye ; in other cases it may be too short or too far 
forward, and then it is no better than an inci- 
sion for iridectomy. In Fig. 127, 1 shows the line 
of incision in iridectomy for glaucoma, and 8 the 
line in sclerotomy. Comparison with Fig. 84, how- 
ever, will show that the incisions for iridectomy in 
glaucoma differ in position a good deal. 

0. OPEBATIONS FOB CATABJLCT. 

1. Uatraction of cataract has been systematically 
practised for nearly a century and a half. The 
operation has passed through many important 
changes, and many different procedures are still in 
use. There is also much diversity of practice in re- 
gard to anaesthesia, but a large number of the most 
experienced operators frequently dispense with it. 
All the operations are difficult to perform well, and 
much practice is needed to ensure the best prospect 
of success. Further, the sources of possible failure 
are numerous, and, since in avoiding one we are very 
apt to fall into another, it is scarcely likely that any 
one operation will in all its details ever be universally 
adopted. At present the majority of surgeons adhere 
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more or lesB dosel; to the operation 
known ae the " modified linear " method 
of Ton Oraef e. 

All operations for extraction of hard 
cataract a^ree in the following points:— 
(1) An incision is made in the cornea, 
at the junction of cornea and sclerotic, 
or even slightiy in the sclerotic, lai^ 
enough to give passage to the crystalline 
lens without its being broken or altered 
in shape. The knife now almost tmi- 
versallj employed is the narrow, thin, 
straight knife of Ton Oraefe (Pig. 
128). (2) The capsnle is freely opened 
with a small, sharp - pointed instru- 
ment (cystotome or pricker, Pig, 180). 



^ 



Fis. 126.— Oraete'i cataract knife. 

(3) The lens is remoTcd through the rent 
in the capsule (the latter structure re- 
maining behind), either by pressure and 
maoipiuatioii outside the eye, or by the 
introductiou of a. traction instrument 
(scoop or spoon, Fig. 129) passed behind 

Fia. 129.— Cataract spoon. 

the lens. Moat operators have aban- 
doned the habitual use of the scoop, 
reserring it for certain emergencies and 
special cases. — (4) Iridectomy is rery 
often performed as the second stage, not 
with the primaiT object of facihtating 
the exit of the lens, but to lessen the 
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after risks of iritis ; since it has been found that, 
where no iridectomy is done the portion of iris tra- 
Tersed by the lens is often so bruised or stretched 
as to become the starting-point of severe traumatic 
iritis. — The following are the most important types 
of operation at present practised. 

(a.) Linear extraction (best described here, though 
not applicable to hard cataract). — ^A small incision 
(4 to 6 mm.) is made by a keratome (Fig. 124) well 
within the outer margin of the cornea. It is often 
better, though not essential, to make a small iridec- 
tomy. After opening the capsule the lens is squeezed 
out piecemeal, or coaxed out by depressing the outer 
lip of the wound with the curette (Fig. 130). Only soft 
cataracts or those with a very small, hard nucleus 
can be so dealt with. 

The wish to extend the principle of a straight 
wound to full-sized hard cataracts led von Graefe, 
in 1866, to introduce (h) the *' modified linear ** or 
'^peripheral linea/r'* extraction, in which the incision 
lies slightly beyond the sclero-comeal junction (Fig. 
132, 2), and consequently involves the conjunctiva, 
of which a flap is made. The incision is intended 
to form an arc of the largest possible circle, i, e. of 
the sclerotic, not of the cornea, and its plane, there- 
fore, must form as nearly as may be a radius of the 
scleral curve and lie at a considerable angle with that 
of the iris (Fig. 133, 2). A large iridectomy is per- 
formed as the second stage. The incision is made 
with the long narrow knife of von Graefe (Fig. 128), 
which is at first directed towards the centre of the 
pupil and then brought up to the seat of counter* 
puncture. The edge is turned somewhat forward 
during the greater part of the proceeding, and the 
cut completed by sawing movements. The iridectomy 
is occasionally made several weeks before the extrac- 
tion ("preliminary iridectomy"), the parts being 
allowed to become perfectly quiet in the interval. 
The disadvantages of the peripheral linear extrac- 
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tionare, the frequency of bleeding from the conjunc- 
tiva into the anterior chamber, the parts being thus 
obscured; a considerable risk of loss of vitreous, 
owing to the peripheral position of the wound, and 
sometimes a difficulty in making the lens present 
well ; a small but appreciable risk that the operated 
eye will set up sympathetic inflammation, the wound 
lying in the "dangerous region" (p. 127); lastly, 
there is a tendency to make the wound rather too 
short in order to avoid some of these risks, and thus 
difficulties are introduced in the clean removal of the 
lens. Its great advantage lies in the very small risk 
of suppurative inflammation. 

(c.) Short flap (de Wecker). — The incision, made 
with the same knife, lies exactly at the sclero-comeal 
junction, and is of such an extent that it has a height 
of about 3 mm. (i of the diameter of the cornea) 
(Fig. 131). The iridectomy is small (as in Fig. 121). 




Fig. 131.— Short flap. 

For very large cataracts this incision is not quite 
large enough. 

A variety of this operation consists in placing the 
incision rather further down, and at the same time 
giving it a somewhat sharper curve, so that it forms 
an arc of a smaller circle than before, but is still not 
concentric with the cornea (Fig. 132, 3, upper section). 
The puncture is directed somewhat downwards (as at 
the right-hand end of the Figure), and its plane, 
which at the puncture and counter-puncture is almost 
parallel with the iris, alters to nearly a right angle 
at the summit of the flap. The track of the wound, 
if shaded, would appear as in the figure. 

(d.) The incision has nearly the same curve and 
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plane as in h, but the greater part of tlie incision lies 
considerably witbin tbe margin of tbe cornea (cameaL 






Fia. 182. — Paths of incisioiu for extraction of cataract. 1, Old 
flap ; 2, peripheral linear ; 3 (upper fig.), a variety of the 
peripheral linear; (lower fig.) corneal section. The wound 
appears as a narrow slit (2) or a hroad track (1), when seen 
from the front, according to the inclination of its plane. 
Compare Fia. 133. The dotted circle shows the outline of the 
lens. 

section) f and iridectomy is usually dispensed with. 
In Liebreicb's and Bader's operation tbe section is 
made downwards and its plane forms an angle of 
about 46° with tbat of tbe iris (Fig. 132, 3, lower 
section). In Lebrun's corneal operation an almost 




Fiflt. 133.— The same sections seen in profile, showing the plane 
of the incision in 1, 2, and the lower section of 3. 

identical section is made upwards ; the upper sec- 
tion of 3, Fig. 132, if placed further down in title 
cornea, would nearly represent it. The corneal opera- 
tions, without iridectomy, are comparatiyely easy to 
perform, and usually do not require anestbesiay but 
they are often complicated by eztensiye adhesion of 
the iris to the scar. It is unlikely that they will 
gain general adoption. 
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It is an advantage to contract the pupil with eserine 
before, and to continue its use for a day or two after, 
the operations c and (i, so as to lessen the risk of the 
iris becoming permanently engaged in the wound, 

(e.) Flap extraction (Daviel, Beer). — The incision 
is slightly within the visible margin of the cornea, 
concentric with it, and equal to at least half its cir- 
cumferenoe (1, Fig. 132), thus forming a large arc 
of a small circle ; and the plane of the incision is 
parallel with that of the iris (1, Fig 133). No 
iridectomy is made. The incision is made with the 
triangular knife of Beer (Fig. 134), in which the 




Pia. 134. — Beer's cataract knife. 

blade near its heel is somewhat wider than the height 
of the flap, and the section completed by simply 
pushing the knife across the anterior chamber flat 
with the iris, its back con*esponding to the base of 
the intended flap. The inner length of the wound 
is less than the outer by the thickness of the ob- 
liquely^cut cornea at each end (1, Fig. 132). 

The after-treatment in flap extraction is trouble- 
some. When everything does well the result is almost 
perfect, the pupil retaining its natural size, shape, 
and mobility. The operation is usually done without 
anaesthesia, and neither speculum nor fixation forceps 
are needed. The great height of the flap in pro- 
portion to its width renders it very liable to gape 
or even to fall forwards, and this, with the fact that 
the whole wound lies in corneal tissue, considerably 
increases the risk of rapid suppurative inflammation 
of the cornea. The iris often prolapses and becomes 
adherent to the wound, and even apart from this, 
severe iritis is a common occurrence. For these 
reasons the old flap extraction has been almost 
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abaBdoued in f ayour of the peripheral linear, corneal 
section, and short flat operations, which, though 
giving perhaps a smaller |)ercentage of results that 
can be called ** perfect," yield a much larger average 
of useful eyes. 

Historically, the flap operation was the earliest ; 
then came the linear operation ; thirdly, the modified 
or peripheral linear operation, with iridectomy ; and 
lastly, the modem corneal operations and short flap, 
the aim of which is to gain the substantial advan- 
tages both of the old flap and the modified linear 
methods, without the great risks of the former or the 
imperfections of the latter. 

Of other operations the most important is Pagen- 
stecher's, in which the lens is removed by means of 
a scoop or vectis in its unbroken capsule. It is 
especially applicable to cataracts which are over-ripe 
or are complicated with old iritis, and to Morgagnian 
cataract. 

The chief eompUeationa which may arise during ex- 
traction of cataract are : — (1) too short an incision ; 
this is best remedied by enlarging with iris scissors. 
(2) Escape of vitreous before expulsion of the Icds ; 
this is a signal for the prompt removal of the lens 
with a scoop (Fig. 129), and the vitreous is to be 
cut off level with the wound by scissors. (3) Por- 
tions of the lens remaining behind after the chief 
bulk has been expelled ; they should be coaxed out 
by gentle manipulation through the lower lid after 
removal of the speculum. 

After-treatment of extraction hy the modified linear^ 
short flap, and corneal operations, — The patient is best 
in bed for a week. The dressing after the operation 
consists of a piece of soft linen overlaid by a pad of 
cotton wool, and kept in place by a four-tailed ban- 
dage of knitted cotton, or a narrow flannel roller. 
Both eyes are to be bandaged. The room should be 
kept nearly dark for at least a week, all dressings and 
examinations being made by the Ugbt of a candle. 



0PESATI0N8 FOB CATABACT 843 

The dressings are remoyed and the lids gentlj cleansed 
with warm water twice a day, their edges being just 
separated by gently drawing down the lower ud, so 
as to allow any retained tears to escape ; this cleansing 
is very grateful to the patient. Some surgeons open 
the lids and look at the eye the day after the operation ; 
others, and amongst them myself, prefer to. leaye 
them closed for several days unless there are signs 
that the case is doing badly (p. 159).* It is a good 
practice to use one drop of atropine daily after the 
third day, to prevent adhesions should iritis set in. 
During the first few hours there will be some sore- 
ness and smarting, and at the first dressing a little 
blood-stained fluid, but after this there should be no 
materia] discomfort, and nothing more than a little 
mucous discharge, such as old people often have. 
When first examined (from two to seven days after 
operation) the eye is always rather coiigested from 
having been tied up ; but there should be no che- 
mosis, the wound should be united so as to retain 
the aqueous, and its edges clear. The pupil is ex- 
pected to be black unless it is known that portions of 
lens matter have been left behind. If aU be well the 
bandage may be left off during the daytime at the end 
of a week or ten days, a shade being worn ; but the 
bandage should be re-applied at night for the first two 
or three weeks to prevent accidents from movements 
during sleep. At the end of a fortnight, if the 
weather be fine, the patient may begin to go out, 
the eyes being carefully protected from light and 
wind by dark goggles, and he may be out of the 
surgeon's hands in from three to four weeks. 

AfteT'Operationa, — When iritis occurs (p. 160) the 
pupil becomes more or less occluded by false mem- 
brane, and the contraction of this may draw the iris 

* Old people oocaBionally get delirious daring the confine- 
ment in bed after iridectomy or extraction of cataract, and for 
such patients the rules as to bandaging and darkness may well 
be related. 
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towaxdi the scar, bo thftt the pupil is st once blocked 
and diBplaced (Fig. 135). In alight caees sight ia 
greatlj unproved hy Bimply teaxing across the mem- 



brane and capsule with a fine needle, the case being 
treated for a few days as after needle operations for 

soft cataract. But in severer caees an artificial 
pupil must be made, either by iridectomy or irido- 
tomy (p. 331). 

2. Sohiium or diadtnon operationa. — In these the 
lens is gradually absorbed by the action of aqueous 
homour admitted through awound in the capsule (p^ 
155).— (1) The pupil is fully dilated by atropine; (2) 
an anEBBthetic ia given unleaB the patient is old enough 
to control himself well, for the slightest movement 
is attended by risk ; (3) the lids are held open hy 
the fingers, or a atop speculum and fixation forceps 
used ; (4) a fine cataract needle (Fig. 186) is directed 
to a point a little within the border of the corsea 
(usually the outer border), and when dose to its 
surface ie plunged quickly and rather obliquely into 
the anterior chamber. Its point is then carried to 
the centre of the pupil (Fig. 137), dipped back 
through the lens>capsule, and a few gentle move- 



Fia. 136.— CatSTfUit n«edle. 

ments made so as to break up the centre of the 
anterior layers of the lens ; (6) the needle ia then 
steadily withdrawn. Special care ia to be taken not 
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to wound nor eren toucli the iris, either on entering 
or withdrawing the needle, and not to stir np the 
lens deeply nor too freely. 




FiO. 137. — Discission of cataract. 

After-ireatmeni, — The pupil to be kept widely di- 
lated with atropine (F. 24), a drop being applied 
after the operation, and at least six times a day 
afterwards, or much oftener if there be threatening 
of iritis. Ice or iced water is in every case to be 
applied constantly for forty-eight hours after the 
operation,* as for traumatic iritis (p. 118), and the 
patient to remain in bed in a darkened room for a 
few days. A little ciliary congestion for two or three 
days need cause no uneasiness, but the occurrence of 
pain and increase of congestion with alteration in 
the colour of the iris (commencing iritis), are indica- 
tions for the application of leeches near the eye, and 
the more frequent use of atropine. 

If the cataract were complete, no marked change 
will be seen for some weeks ; if partial (e.g, lamellar), 
the neighbourhood of the needle wound will become 
opaque in one or two days. In from six to eight 
weeks the lens will have become notably smaller 
(flattened or hollowed on the front surface). If the 
eye be perfectly quiet, but not unless, the operation 
may now be repeated in exactly the same way, and 
with the same after-treatment and precautions, but 
the needle may be used more freely. The bulk of 
the lens will generally disappear after the second 
operation, but the needle often needs to be used a 

* I have to thank Mr Gunn, the late able houde-snrgeon at 
Moorfields for this valuable saggestion. 
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third or a fourth time for the disintegration of small 
residual pieces, or in order to tear tibie capsule if it 
has not retracted enough to leave a clear central 
pupil. A small whitish dot remains in the cornea at 
the seat of each needle puncture. 

8. Extrcbction by eucHon. — This operation is applic- 
able to soft cataracts. The eye is thoroughly atro- 
pised, and an oblique opening made in the cornea 
with a keratome or broad needle (Fig. 119) between its 
centre and margin, and the lens-capsule freely lace- 
rated. The needle being withdrawn, the nose of the 
syringe is passed through the wound and gently 
dipped into the lacerated lens substance. Yezy 
gentle suction is now used, and the semifluid lens- 
matter drawn gradually into the syringe. The 
instrument is not to be passed behind the iris in 
search of fragments. Nearly the whole of the lens 
is remoyed. The after-treatment is the same as for 
needle operations. Two forms of syringe are in 
use : Teale's, in which the suction is made by the 
mouth applied to a piece of flexible india-rubber 
tubing ; Bowman's, in which the suction is obtained 
by a sliding piston worked by the thumb moving 
along the syringe. It is often better, and in lamellar 
cataract necessary, to break up the lens freely with a 
fine needle a few days before using the syringe, and 
thus allow it to be thoroughly macerated and softened 
in the aqueous humour ; the patient must be kept in 
a darkened room, and atropine and ice used &eely 
in the interval between the needle operation and the 
suction ; and the surgeon must be prepared to inter- 
fere before the day appointed for the suction should 
inflammatory symptoms be set up by the rapid swel- 
ling of the lens. 

Suction is a very delicate operation, but in my 
experience highly satisfactory. If the lens do not 
easily enter the /syringe it is best to convert the 
operation into a linear extraction (p. 888, a). 
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DISEASES OF THE BYE IN RELATION TO OENEEAL 

DISEASES. 



CHAPTEE XXn. 

In stating yery shortly the most important facts 
bearing on the connection between diseases of the eye 
and of other parts of the body, it is convenient to 
make the following subdivisions : — (A) the eye 
changes occur as part of a general disease ; (B) the 
ocular disease is symptomatic of some local malady 
at a distance ; (0) the eye shares in a local process, 
affecting the neighbouring parts. 

(For the clinical details of the various eye diseases 
referred to in this chapter, see Part II.) 

A. General diseases, in which the eye is liable to 
suffer. 

SyphUia is, directly or indirectly, the cause of a 
large proportion of the more serious diseases of the 
eye. 

1. Acquired syphilis, — Primary stage. Hard chan- 
cres are occasionally seen on the eyelid. I have once 
seen one far back on the conjunctiva. 

Secondary stage (sore throat, shedding of hair, 
eruption and condylomata). — Iritis is common 
between two and eight or nine months, and does not 
occur later than about eighteen months, after the 
contagion; in considerably more than half the 
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cases both eyes suffer ; there is a marked tendency 
to exudation of lymph (plastic iritis), shown by kera- 
titis punctata, haze of cornea, and less commonly by 
lymph-nodules on the iris. In some cases there are 
symptoms of severe cyclitis with but little iritis ; but 
tne cyclitis of acquired syphilis does not give rise to 
ciliary staphyloma {compare p. 112). Syphilitic iritis, 
though sometimes protracted, rarely relapses after 
complete subsidence. — Choroiditis and retinitis gene- 
rally set in rather later, from six months to about 
two years after the chancre. The two conditions 
are most often seen together, hut either may occur 
singly ; and in each the vitreous generally becomes 
inflamed. These conditions are essentially chronic, 
the retinitis being often, and the choroiditis some- 
times, liable to repeated exacerbations or recurrences ; 
whilst in some cases the secondary atrophic changes 
progress slowly for years, almost to blindness, often 
with pigmentation of the retina. Syphilitic choroid- 
itis and retinitis usually affect both eyes, but often 
in an unequal degree.* In a few cases detachment 
of the retina and secondary cataract occur in secon- 
dary syphilis. — Keratitis, indistinguishable from that 
of inherited syphilis, is amongst the rarest events 
in the acquired disease ; when it occurs it usually 
does so in the secondary stage. 

Later periods. — ^Ulceration of the skin and con- 
lunctiva of the lids, gummatous infiltration of the 
lids, and nodes in the orbit (whether cellular or 
periosteal) occur but rarely. Oculo-motor paralysis 
is one of the commonest ocular results of syphilis. 
It may depend upon gumma (syphilitic neuroma) of 
the affected nerve in the orbit or in the skull, or upon 
gummatous inflammation of the dura mater at the 

* Choroiditis sometimes occurs at a later stage, in only 
one eye, and without retinitis, when it deserves to be classed as 
a tertiary symptom. Bat these cases are I believe, much less 
common than the symmetrical choroiditis (or choroido-retinitis) 
of secondary syphilis. 
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base of the skull, matting the nerves together, or 
on disease of nenre centres, causing ophthsJmoplegia 
externa. The gummatous nerve lesions seldom occur 
very late in tertiary syphilis. 

JHaeases of ihe optic nerve in reUxtion to (acquired 
syphilis, — The retinitis of the secondary stage affects 
the disc, and when atrophy of the retina and choroid 
occur the disc becomes wasted in proportion ; in rare 
cases the retinitis of secondary syphilis is replaced 
by well-marked papillitis of local origin. Such cases 
must not be confused vrith others, equally rare, in 
which double papillitis, passing into atrophy, occurs 
with all the symptoms of severe meningitis in secon- 
dary syphilis. Tertiary syphilitic disease, anywhere 
within the cranium, commonly causes papilUtis, in 
the same way as do other coarse intra-cranial le- 
sions ; but gummatous inflammation of the trunk of 
the optic nerve, or of the chiasma, may also be the 
cause of descending neuritis. Primary progressive 
atrophy of the discs occurs in association with loco- 
motor ataxy and ophthalmoplegia externa of syphi- 
litic origin ; probably in a few instances the optic 
atrophy occurs alone, or for a time precedes the other 
changes, in syphilitic, as it is known to do in non- 
syphilitic, ataxy. 

2. Inherited syphilis. — In the secondary stage. — 
Iritis corresponding to that in the acquired disease 
is seen in a small number of cases, and occurs be- 
tween the ages of about two and fifteen months. It 
often gives rise to much exudation, leading to occlu- 
sion of the pupil, and is frequently accompanied by 
deeper changes. It is very often symmetrical, and is 
much commoner in girls than boys. — Choroiditis and 
reUnitiSf of precisely the same forms as in acquired 
syphilis, occur at the corresponding period of the 
^ease, t.6. between six months and about three 
years of age ; and they show as much (some observ- 
ers think more) tendency to the degenerative and 
atrophic results already described.— In the later 
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stages Jceratitis, which is the commonest eye disease 
caused by inherited syphilis, occurs. It is com- 
monest between six and fifteen years old, but is 
sometimes seen as early as two or three years, and is 
occasionally deferred till after thirty. The disease 
is frequently complicated with iritis and cyclitis, 
and, though tending to recovery, shows a consider- 
able liability to relapse. It almost always attacks 
both eyes, though sometimes at an interval of many 
months. When the patient is unusually young, the 
disease as a rule runs a mild and short course. — The 
ocvlo'motor paleiea occur but rarely in inherited 
syphilis but a few well authenticated cases are on 
record. 

SmaUpox causes inflammation and ulceration of 
the cornea, leading, in the worst cases, to total de- 
struction, but in a large number to nothing worse 
than a chronic vascular ulcer. The corneal disease 
comes on some days after the eruption (tenth to 
fourteenth day fram its commencement), and after 
the onset of the secondary fever. Iritis, uncompli- 
cated and showing nothing characteristic of its cause, 
sometimes occurs some weeks after an attack of 
smallpox. Only in very rare cases do variolous pus- 
tules form on the eye, and even then they are always 
on the conjimctiva, not on the cornea. 

Scarlet fever, typhus, and some other exanthemata 
may be followed by rapid and complete loss of sight, 
lasting a day or two, showing no ophthalmoscopic 
changes, and ending in recovery. Such attacks are 
believed to be ureemic, or at any rate dependent on 
some toxic condition of the blood. A peculiarity of 
these cases is the preservation of the action of the 
pupils to light. — ^Very severe purulent or diphtheritic 
ophthalmia sometimes occurs during scarlet fever. 

Diphtheria. — ^By far the commonest result is 
paralysis (often incomplete) of the ciliary muscles 
(cych^legia) ; the pupils are not affected except in 
severe cases, when they may be rather large and 
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sluggish.* The symptoms generally ooipe on from 
four to six weeks after the commencement of 
the illness, last about a month, and disappear com- 
pletely. Diphtheritic cycloplegia is usually, but not 
invariably, accompanied by paralysis of the soft 
palate. In most of the cases seen by ophthalmic 
surgeons, the attack of diphtheria has been mild, 
sometimes extremely so, the case often being de- 
scribed as "ulcerated throat;" but inquiry often 
yields a history of other and severer cases in the 
family, and of general depression and weakness in 
the patient, out of proportion to his throat sym- 
ptoms. We find that most of the patients who 
apply with diphtheritic cycloplegia are hyperme- 
tropic, doubtless because those with normal (and, a 
foftioriy with myopic) refraction are much less trou- 
bled by paresis of accommodation, and often do not 
find it necessary to seek advice. Concomitant con- 
vergent squint is sometimes developed in hyperme- 
tropic children during the diphtheritic paresis, owing 
to the increased efforts at accommodation (p. 277). 
Paralysis of the external muscles is occasionally 
seen ; I have never myself seen any except the ex- 
ternal rectus affected, and recovery has been rapid. 

JHpMKeritic and membranous opMhalmia are occa- 
sionally caused by direct inoculation of the conjunc- 
tiva by diphtheritic material from the throat of 
another person ; or by extension up the nasal duct 
from the nose, to the conjunctiva. But in the 
majority of cases of "diphtheritic" and "mem- 
branous " ophthalmia the disease is a local one, in 
which the inflammation takes on this special form ; 
and they occur in no ascertainable relation to any 
infectious disease. No doubt there is often some- 
thing peculiar in the patient's health, or in the state 
of his eye-tissues, which gives a proclivity to this kind 
of inflammation. Diphtheritic ophthalmia of all de- 
grees is more common in young children than in adults. 
* Further observations are wanted. 
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The worst cases generally occur after measles, or dur- 
ing or after scarlet fever, broncho-pneumonia, or 
severe infantile diarrhoea. Old granular disease of 
the conjunctiva also confers a liability to a diph- 
theritic type of inflammation, and the same tendency 
is sometimes seen in ophthalmia neonatorum and in 
gonorrhoeal ophthalmia. As there seems but seldom 
any reason to look upon diphtheritic ophthalmia as 
the local manifestation of a specific blood disease, 
the term ** diphtheria of the conjunctiva " should, I 
think, seldom be used. 

Measles is a prolific source of ophthalmia tarsi in 
all its forms, and of corneal ulcers, particularly of 
the phlyctenular forms. It also gives rise to a 
troublesome muco-purulent ophthalmia, and under 
bad hygienic conditions this may be aggravated, by 
cultivation and transmission, into destructive disease 
of purulent, membranous, or diphtheritic type. 

UhicJcen-pox is sometimes followed by a transient 
attack of mild conjunctivitis. 

Whoopmg-caugh often, like measles, leaves a prone- 
ness to corneal ulcers. In a few rare cases the con- 
dition known as isehamia retina (sudden temporary 
arterial bloodlessness) has occurred. 

Malarial fefoere^ especially the severe forms met 
with in hot countries, are sometimes the cause of 
retinal heemorrhage (often large and periarterial), 
and even of considerable neuro-retinitis ; when there 
is much pigment in the blood, the swollen disc may 
have a pecidiar grey colour. When renal albumin- 
uria is caused by malarial disease, albuminuric re- 
tinitis may occur. 

Bdajpeing fever is sometimes followed during con- 
valescence by inflammatory symptoms with opacities 
in the vitreous (cyclitis) with or without iritis ; re- 
covery takes place. These cases are commoner in 
some epidemics than in others. 

Epidemic cerdyrO'Vpinal meningUie also, in a few 
cases, gives rise to acute choroiditis, with pain, 
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cliemoBis, and great tendency to rapid exudation of 
lymph into the vitreous and anterior chambers, and 
often leading to disorganisation of the eye, and 
blindness.* It is believed that the inflammation 
may either extend to the eye along the optic nerve or 
may occur independently in the brain and the eye. 
Deafness from disease of the internal ear is even 
commoner than the eye disease. 

Purpv/ra has been observed in a few cases to be 
accompanied by retinal or subretinal heemorrhages ; 
they are sometimes perivascular and linear, and in 
other cases form large blotches. They have also 
been found in Scurvy, 

In Pyamia one or both eyes may be lost by septic 
emboli lodging in the vessels of the choroid or retina, 
and setting up suppurative panophthalmitis. The 
symptoms are swelling of the lids, loss of sight, con- 
gestion, especially of the perforating ciliary vessels 
(Fig. 22), chemosis, discoloration and dulness of 
aqueous and iris. There may or may not be some 
prptrusion and loss of mobility, and conjunctival 
discharge. Pain, sometimes very severe, may be 
almost absent ; probably its presence indicates rise 
of tension. A yeUow reflex is often seen from 
the vitreous. The eyeball generally suppurates if 
the patient lives long enough. Sometimes both eyes 
are affected, together or with bxl interval. — In cases 
of Septicamia abundant retinal hsBmorrhages of 
large size may occur in both eyes; they come on 
a few days before death and are thus of grave signi- 
ficance. As they are not present in typhoid and 
other fevers of corresponding severity, their presence 
is sometimes an aid in differential diagnosis.f 

Lead poisoning is an occasional cause of optic 
neuro-retinitis leading to atrophy, of atrophy ensuing 

* Possibly some of the cases in which similar eye conditions 
are seen without apparent cause may be the accompaniments of 
alight and unrecognised meningitis. (See Pseudo-glioma, p. 258.) 

t Gowers, ' Medical Ophthalmoscopy/ 2nd edit., p. 255. 

23 
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upon chroBic amblyopia, and of rapid and nsuallj 
transient amblyopia. The two former are the most 
common ; the atrophy, whether primary or consecu- 
tive to papillitis, is generally accompanied by very 
marked shrinking of retinal arteries, and great defect 
of sight or complete blindness; it is generallj 
symmetrical, but one eye may precede the other. 
Other symptoms of lead poisoning, usually chronic 
but occasionally acute, are nearly always present. 
Care must be taken not to confuse albuminuric re- 
tinitis from kidney disease induced by lead, with the 
changes here alluded to, which are. due in some 
more direct manner to the influence of the metal. 

The deposition of lead upon corneal ulcers has been 
referred to at p. 108. 

Alcohol. — Some observers still hold that alcohol, 
especially in the form of distilled spirits, may cause a 
particular form of symmetrical amblyopia (the so- 
' called amblyopia potatorum) . The difficulty of arriv- 
ing at the truth depends chiefly upon the fact that 
most drinkers are also smokers, and that tobacco, 
whether smoked or chewed, is allowed by all autho- 
rities to be one of the causes (or as most now hold, 
the sole cause) of a similar disease. The question 
of whether alcohol directly causes disease of the 
optic nerves will not be settled until observers are 
much more careful than they have hitherto been to 
record as typical cases of alcoholic amblyopia, only 
those in which the patient does not use even the 
smallest quantity of tobacco in any shape. Magnan 
thinks alcoholic amblyopia less common than some 
have supposed.* 

Tobacco. — ^Whatever may be the truth (and it is 
confessedly difficult to arrive at) as to the direct in- 
fluence of alcohol, and of the various substances 
often combined with it, there is no doubt whatever 
that tobacco, whether smoked or chewed, does act 
directly on the optic nerves, and in such a manner as 

* Magnan ' On Alcoholism.' Greenfield's translation, p. 42. 



ETIOLOGY 855 

to give rise to definite, and usually very characteristic, 
symptoms. The amblyopia seldom comes on until 
tobacco has been used for many 3^ ears. The quantity 
needed to cause symptoms is, c^eieris partbua^ a matter 
of idiosyncrasy, and very small doses will produce 
the disease in men who in other respects also are 
unable to tolerate large quantities of the drug. Pre- 
disposing causes exert a veiy important influence: 
amongst these are to be especially noted increasing 
age ; nervous exhaustion from overwork, anxiety, or 
loss of sleep ; chronic dyspepsia, whether from drink- 
ing or other causes ; and probably sexual excesses, 
and exposure to tropical heat (or light). A large 
proportion of the patients drink to excess, and thus 
make themselves more susceptible to tobacco, both 
by injuring the nervous system and the stomach. 
But some remarkable cases are seen in men who 
have for long been total abstainers, in others who 
have lately become abstainers without lessening their 
tobacco, and in yet others who are strictly moderate 
in alcohol and in whom increasing age is the only 
recognisable predisposing cause. The strong tobaccos 
produce the disease far more readily than the weaker 
sorts, and chewing is more dangerous than smoking. 
Probably alcohol in very moderate doses counteracts, 
rather than increases, the injurious effect of tobacco 
on the nervous system and optic nerves (Hutchinson). 

Quinine^ taken in very large doses, at short inter- 
vals, has in a few cases caused serious visual symptoms. 
Sight in both eyes may be totally lost for a time, but 
recovery, more or less perfect, takes place eventually, 
sometimes in a few days, sometimes not for months. 
There is great contraction of the field even after 
perfect recovery of central vision; the discs are 
pale and the retinal arteries extremely diminished. 
The symptoms are therefore those of almost arrested 
supply of arterial blood to the retina. 

Kidney- disedse. — The common and well-known 
retino-neuritis, associated with renal albuminuria, 
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and of which Reyeral clinical types are found, has 
been already described. It need only be noted 
that the disease is commonest with chronic granular 
kidneys and in the kidney disease of pregnancy, but 
that it is also seen in the chronic forms following 
acute nephritis and in lardaceous disease ; and that it 
is rare in children. Detachment of the retina is an 
occasional result in extreme cases. The prognosis as 
regards yision is best in the cases depending on albu- 
minuria of pregnancy. The retinitis is intimately 
associated with the albuminuria, though the nature 
of the connexion is obscure ; it is not caused by the 
cardiac hypertrophy which is so often present. The 
failure of sight caused by albuminuric retinitis has 
often led to the correct diagnosis of cases which had 
been treated for dyspepsia, headache, or " biliousness." 

Diabetes sometimes causes cataract. In young or 
middle-aged patients the cataract usually forms 
quickly, and is of course soft. As it is always sym- 
metrical, the rapid formation of double complete 
cataract, at a comparatively early age, should always 
lead to the suspicion of diabetes. In old persons the 
progress of diabetic cataract is much slower, and 
often shows no peculiarities. The relation of the 
lenticular opacity to the diabetes has not been satis- 
factorily explained : the presence of sugar in the lens, 
the action of sugar or its derivatives dissolved in the 
aqueous and vitreous, the abstraction of water from 
the lens owing to the increased density of the blood, 
and, lastly^ degeneration of the lens from the general 
cachexia attending the disease, have all been offered 
in explanation* — In a few cases retinitis occurs at- 
tended by great cedema and copious (probably capil- 
lary) hsemorrhages into the retina and vitreous. — In 
other cases amblyopia from disease of the optic nerves 
eomes on and may closely resemble the central 
amblyopia caused by tobacco. 

Leucocythcdmia is often accompanied by retinal 
hsBmorrhages, leas commonly by whitish spots bor- 
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dered by blood, and consisting of white corpuscles ; 
these spots may be thick enough to project forwards. 
Occasionally there is general haziness of the retina. 
In severe cases the whole fundus is remarkably pale, 
whether there be other changes or not.* The changes 
are usually symmetrical. 

Progressive pernicious antemia is marked by a 
strong tendency to retinal haemorrhages ; these are 
usually grouped chiefly near the disc, and are striated 
(Gowers). White patches are also common, and occa- 
sionally well-marked neuritis occurs. I have seen 
haemorrhages of different dates, and in one case, shown 
to me by Dr Sharkey, there had evidently been a 
large extravasation from the choroid at an earlier 
period. The disc and fundus participate in the 
general pallor. 

Heart disease is variously related to changes in 
the eyes and alterations of sight. Aortic incompe- 
tence often produces visible pulsation of the retinal 
arteries. This pulsation differs from that seen in 
glaucoma by extending, in many cases far beyond 
the disc, and in not being so marked as to cause 
complete emptying of the larger vessels during the 
diastole. In glaucoma the pulsation is confined 
to the disc. The difference is explained by the 
different mode of production in the two cases ; in the 
one incomplete closure of the aortic orifice lowers the 
pressure in the whole blood-column during the dias- 
tole, and allows a reflux of blood from the eye ; in the 
other heightened intraocular tension, telling chiefly on 
the comparatively yielding tissues of the optic disc, 
increases the resistance to the entrance of arterial 
blood. Valvular disease of the heart is generally 
present in the cases of sudden lasting blindness of one 
eye, clinically diagnosed as embolism of the arteria 

* For a full account of the changes see Gowers' ' Medical 
Ophthalmoscopy.' Dr Sharkey has lately shown me a case with 
diffuse retinitis, very numerous punctiform hssmorrhages, chiefly 
peripheral, and dilatation with extreme tortuosity of the veins. 
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centralis retina, bat in some of whicli thrombosis of 
the artery or of its companion vein, or blocking of 
the internal carotid* and ophthalmic arteries, has 
been found post-^nortem. Brief temporary failure, or 
loss, of sight is not uncommon in the subjects of yal- 
Tular heart disease, and in some persons who are 
liable to recurring headaches (see Megrim). After 
repeated attacks of this kind one eye sometimes 
fails to recoTer, and atrophy of the disc comes on ; 
possibly repeated temporary failures of retinal circu- 
lation at length give rise to thrombosis. In another 
group of cases which needs inyestigation, sight fails 
during successive pregnancies or lactations, recover- 
ing between times ; some of these may be cases of 
renal retinitis ; accommodative asthenopia must also 
be excluded (p. 276). It is probable that high 
arterial tension predisposes to intraocular haemor- 
rhage in cases where the small vessels are unsound, 
and that the frequent association of retinal hsdinor- 
rhage with cardiac disease is thus explained. 

AetUe generaliaed tubercuhgis is sometimes accom- 
panied by the growth of miliary tubercles in the 
choroid ; they are most common when there is no 
meningitis. Chronic large growths of confluent 
tubercles are occasionally seen in the eye, and may 
simulate malignant tumours. There is reason to 
suspect that choroidal tubercles sometimes form in 
cases of tubercular meningitis which recover, and 
that certain cases of localised choroiditis not accom- 
panied by serious general symptoms may be of 
tubercular character. 

Bheumatimn, — In acute rheumatism Dr Barlow 
informs me that he has more than once seen well- 
marked congestion of the eyes and photophobia; 
but neither iritis nor other inflammatoiy changes 
occur. The subjects of chronic rheumatism are, 
however, subject to relapsing iritis. Some of these 
patients give a history of acute articular rheumatism 
* Gowers' ' Medical Ophthalmoscopy/ p. 29. 
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as the starting-point of their chronic troubles, others 
of a prolonged subacute attack, lasting for ras^nj 
months, whilst in others again the articular symptoms 
have never been severe. In yet another series a liabil- 
ity to facial or muscular rheumatism, or to recurrent 
neuralgia from exposure to cold or damp, are the 
only *' rheumatic " symptoms of which a history is 
given ; in some of these the neuralgia is probably 
gouty. It is to be remembered that the eye is now 
and then the first part to be attacked by an inflam- 
mation, which later events show to be clearly related 
to rheumatism or to gout. 

Gonorrhoeal rheumatism is not unfrequently the 
starting-point of relapsing iritis and chronic relaps- 
ing rheumatism. Eheumatic iritis occurring for the 
first time in the primary attack of gonorrhoeal rheu- 
matism is, in my experience, more often symmetrical 
than other forms of arthritic iritis, or than the later 
attacks of iritis in the same patient; a fact which 
sometimes makes the distinction between rheumatic 
and syphilitic iritis difficult. 

It is believed that rheumatism is the cause of 
some cases of non-suppurating orbital cellulitis, and 
of relapsing episcleritis. Bheumatism is also be- 
lieved to cause some of the ocular paralyses. 

Oout. — Gouty persons are not very unfrequently 
the subjects of recurrent iritis indistinguishable from 
that which occurs in rheumatism. Eheumatism and 
gout seem sometimes so mixed that it is not always 
possible to assign to each its right share in the causa- 
tion of iritis ; but that the subjects of true '' chalk 
gout" are liable to relapsing iritis is undoubted. 
There is, on the whole, more tendency to insidious 
forms of iritis in gout than in rheumatism. It is 
also generally believed that the subjects of gout, or 
persons whose near relatives suffer from it, are par- 
ticularly subject to glaucoma; acute glaucoma was 
indeed the " arthritic ophthalmia" of earlier authors. 
Hsemorrhagic retinitis is also commoner in gouty 
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persons than in others ; it may be single or double, 
and is to be distinguished from albuminuric retinitis. 
— It has also been observed that the children or 
descendants of goutj persons, without being them- 
selves subject to gout, are sometimes attacked in 
early adult life bj an insidious form of irido-cyclitis 
often leading to secondary glaucoma and serious 
damage to sight ;* both eyes are attacked sooner or 
later. The cases in this group probably seem rarer 
than they are, from the impossibHity in many in- 
stances of getting a full family history. 

Several different clinical types may be recognised 
in the large group of maladies referred to in this 
section under the name of ''iritis." Besides cases 
of pure iritis, we may distinguish some as cyclitis, 
in some cases with increase, in others with decrease 
of tension ; in another group the sclerotic and con- 
junctiva are chiefly affected (true " rheumatic oph- 
thalmia" without iritis) ; a fourth group, in which 
the pain is disproportionately severe, may be spoken 
of as neuralgic. In a large majority, however, the 
iris is the headquarters of the morbid action. All 
arthritic eye diseases are marked by a strong ten- 
dency to relapse ; they usually attack only one eye 
at a time, though both suffer sooner or later ; and 
they are all much influenced by conditions of weather, 
being commonest in spring and autumn. 

The strmrKms condition is a fruitful source of super- 
ficial eye diseases, which are for the most part tedious 
and relapsing, are often accompanied by severe irrita- 
tive symptoms, but, as a rule, do not lead to serious 
damage. The best types are — (1) the different varie- 
ties of ophthalmia tarsi ; (2) all forms of phlyctenu- 
lar ophthalmia (" pustular" or " herpetic" diseases 
of the cornea and conjunctiva) ; (3) many superficial 
relapsing ulcers of cornea in children and adolescents, 
though not distinctly phlyctenular in origin, are cer- 
tainly strumous ; (4) many of the less <iommon, but 
* HntchinaoD, the ' Lan^e^' Jan., 1873.. 
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yerj serious, yarieties of cyclo-keratitis in adults 
occur in connection with lowered health, suscepti- 
bility to cold, and sli^gish but irritable circulation, 
if not with decidedly scrofulous manifestations ; (5) 
lupus is, of course, a strumous disease, whether 
attacking the parts around the eye or other parts. 

Entozoa sometimes come to rest and develop in the 
eye or orbit. The commonest intraocular parasite is 
the cysticercvs cellulosas it is excessively rare in 
this country, but commoner on the Continent. The 
cysticercus may be found either beneath the retina, 
in the vitreous, or upon the iris, and may sometimes 
be recognised in each of these positions by its move- 
ments. The parasite has been successfully extracted 
from the vitreous; when situated on the iris its 
removal involves an iridectomy. Sometimes it de- 
velops under the conjunctiva, where I have seen it 
set up suppurative inflammation. The echinococctLS 
hydatid with multiple cysts may develop to a large 
size in the orbit, and cause much displacement of 
the eyeball. 

B. Eye disease, or eye symptoms, indicative of 
local disease at a distance. 

Megrim is well known to be sometimes accompanied 
or even solely manifested by temporary disorder of 
sight. This generally takea the form of a flickering 
cloud (" flittering scotoma" of German authors) with 
serrated borders, which, beginning near the centre of 
the field, spreads eccentrically so as to produce a large 
defect in the field, a sort of hemianopsia ; the borders 
of the cloud may be brilliajitly coloured. It affects 
both eyes, and is visible when the lids are closed. The 
attack lasts only a short time, and perfect sight 
returns. In many patients this amblyopia is the pre- 
cursor of a severe sick headache, but in others it con- 
stitutes the whole attack ; it never follows the head- 
ache. Less definite and characteristic symptoms 
(dimness, cloudiness, or muscsB) are complained of 
by some patients. 
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Neuralgia of the fifth nerve, especially of its first 
division, in a few cases precedes or accompanies 
failure of sight in the corresponding eye with neu- 
ritis or atrophy of the disc (p. 216, 3). A liability 
to neuralgia of the face and head is not unfre- 
quently observed in persons who subsequently 
suffer from glaucoma. — Intense neuralgic pain in 
the face or head sometimes causes dimness of sight 
of the same eye whilst the pain lasts. — The old 
belief that injury to branches of the fifth nerve 
can cause amaurosis is not borne out by modem 
experience, injury to the optic nerve by fracture 
of the skull furnishing the true explanation of such 
cases (p. 212). 

Sympathetic ophthalmitis is the only known in- 
stance in which iuflammation of the eyeball is caused 
by local disease of an independent part. 

Diseases of the central nervous system may be shown 
in the eye either at the optic disc (papillitis and 
atrophy) , or in the muscles (strabismus and diplopia). 

The diseases which most often cause papillitis are 
intracranial tumours, syphilitic growths, and menin- 
gitis. Abscess of the brain and softening from em- 
bolism and thrombosis less commonly cause it, and 
cerebral heemorrhage scarcely ever. Papillitis has 
been found in a few cases of acute and subacute 
myelitis ;* it does not occur in spinal meningitis. 

In a very large proportion (Dr Gowers thinks at 
least four fifths) of all the cases of cerebral tumour 
(including syphilitic growths) neuritis occurs at 
some period. The severity and duration of the neu- 
ritis vary much, and probably depend in many cases 
on the rate of progress, as well as on the character, 
of the morbid growth. It not uncommonly sets in 
at no long interval before death, whilst in other cases 
it is very chronic. There is nothing in the charac- 
ters or course of the neuritis to help us in the locali- 

* Gowers, loc. cit., p. 161 ; Dreschfeld, ' Lancet/ Jan. 7, 1882, 
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sation of intracranial tamour ; and except that a yery 
high degree of neuritis, with signs of great obstruc 
tion to the retinal drculation, generally indicates 
cerebral tumour, the pathological character of the 
intracranial disease, whether tumour, meningitis, or 
syphilitic disease, is not much elucidated by the 
mere occurrence of papillitis. Tumours also some- 
times cause simple optic atrophy by pressing upon 
or invading some part of the optic fibres. 

Intracranial syphilUic disease is a common cause of 
papillitis, the disease being either a gummatous 
growth in the brain, or a growth or thickening be- 
ginning in the dura mater, or basilar meningitis. 
The prognosis is much better than in cerebral tu- 
mours if vigorous treatment be adopted early, and in 
all cases of papillitis, where intracranial disease is 
diagnosed and syphilis even remotely possible, mer- 
cury and iodide of potassium should be promptly 
given. 

Meningitis often causes papillitis, but in this re- 
spect much depends on its position and duration. 
Meningitis limited to the convexity, whatever its 
cause, is seldom accompanied by ophthalmoscopic 
changes ; on the other hand, basilar meningitis very 
often causes neuritis. The neuritis in basilar men- 
ingitis is probably proportionate to the duration and 
intensity of the intracranial mischief, being com- 
paratively slight in acute and rapidly fatal cases, 
whether tubercular or not. In tubercular cases the 
disease seems especially related to the occurrence of 
inflammatory changes about the chiasma (Gowers) ; 
and the neuritis in cases of cerebral tumour also 
seems sometimes to be caused by secondary menin- 
gitis set up by the growth. When patients recover 
from meningitis the neuritis may pass into atrophy 
and cause amaurosis ; such cases are commonest in 
children, and form a group, well known to ophthal- 
mic surgeons ; it is probable that some of them may 
be instances of recovery from tubercular meningitis. 
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— ^In raare cases papillitis occurs with severe head 
symptoms, ending in death, but without macroscopic 
changes in the brain or membranes. Microscopical 
changes in the brain substance, justifying the term 
cerebritis, have been found in one such case by Dr 
Sutton, and in another by Dr Stephen Mackenzie. 
It must not be forgotten that optic neuritis may be 
caused by various altered conditions of the blood ; 
and that it is occasionally seen without any evidence 
either of central nervous disease or of a morbid state 
of the blood. Cerebral tumours also sometimes cause 
atrophy from pressure, without papillitis. 

Hydrocephalus rarely causes papillitis, but often at 
a late stage causes atrophy of the optic nerves from 
the pressure of the distended third ventricle on the 
chiasma. Dr Barlow informs me that he has several 
times seen a very gross form of choroiditis ending in 
immense patches of atrophy; I have recorded one 
such case and seen others. 

The diseases most commonly causing atrophy not 
preceded by papillitis are the chronic progressive dis- 
eases of the spinal cord, especially locomotor ataxy. 
The atrophy in these cases is slowly progressive, 
double, though seldom beginning at the same time 
in both eyes, and it always ends in blindness, al- 
although sometimes not until after many years. 
Similar atrophy sometimes occurs in the early stages 
of general paralysis of the insane, but chiefly in 
cases complicated by marked ataxic symptoms. It 
is also, but much more rarely, seen in lateral and in 
insular sclerosis. In the latter, amblyopia without 
ophthalmoscopic changes is occasionally seen, and 
sight may improve or almost recover after having 
been defective for some time. 

Motor disorders of the eyes. — Some of the commoner 
causes of ocular palsy have been already given. It 
may be mentioned here that basilar meningitis often 
causes paralysis of one or more of the ocular nerves 
with squinting (and double vision if the patient be 



ETIOLOGY 365 

conscious), and, further, that the palsy in such cases 
often varies, or appears to vary, from day to day. 

Locomotor ataxy and general paralysis of the 
insane are sometimes preceded by paralysis (usually 
temporary) of one or more of the eye muscles, caus- 
ing diplopia ; and there may for years be nothing 
else to attract attention. The same diseases may 
also be ushered in by internal ocular paralysis. 
The most frequent variety is loss of the reflex 
action of the pupils whilst their associated action 
remains; when shaded and lighted they remain 
absolutely motionless, but they dilate when accom- 
modation is relaxed and contract when it is in 
action (p. 28). This phenomenon is known as the 
" Argyll Eobertson symptom."* It is often, though by 
no means always, associated with a permanently con- 
tracted state of the pupils, and hence the term 
"spinal myosis" is often, but incorrectly, used. 
This reflex paralysis of the iris is one of the most 
valuable of the early signs of locomotor ataxy. We 
do not, however, yet know how often it may occur 
in healthy persons or without eventual spinal dis- 
ease ; it certainly has comparatively little significance 
in old persons. The complementary symptom, loss 
of associated, with retained reflex, action of the 
pupils has not been fully studied. Any of the other 
fntemal paralyses may also in certain cases occnr 
as a precursor of ataxy. — Paralysis of one-third 
nerve coming on with hemiplegia of the opposite 
side' may, but does not necessarily, indicate dis- 
ease of the cms cerebri on the side of the palsied 
third nerve, t — Ophthalmoplegia externa has been 
already mentioned ; it may here be added that 
cases occur in which this condition appears to be 
"functional," in which at any rate the symptoms 
come on quickly and pass off completely, coming 

* Argyll Robertson, * Edinburgh Med. Jour./ 1869, 703. 
f For exceptions see Robin, * Troubles Oculaires dans les Mai. 
de I'Eiicepbale,' 1880, p. 95. 
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on again perhaps at a later period ; of these cases, 
I have seen several in young adults. 

Ophthalmoplegia externa is the extreme type of a 
large and important class of ocular palsies, to which 
much attention has been given recently, characterised 
by the paralysis of certain movements (usually associ- 
ated movements of the two eyes), not of the muscles 
supplied by a certain nerve. There may, e, g, be loss of 
power of both eyes to look upwards (both superior 
recti) or loss of power ix> look to the right (R. external 
and L. internal rectus); and yet in the latter case 
the L. internal rectus if di£Eei*ently associated, as 
with the B. internal during convergence, may act 
perfectly well. Such associated paralyses are ex- 
plained by lesions affecting the centres for certain 
combined movements, which are more central anato- 
mically and higher physiologically, than the centres 
of origin of the nerve-trunks. The symptoms may 
be temporary or permanent, acute or chronic, and 
caused by various fine or coarse anatomical changes ; 
and they are frequently associated with other and 
graver nervous symptoms. From the ophthalmic 
point of view it is of great importance to make the 
differential diagnosis between cases of peripheral 
palsy due to disease of the trunks of the third or 
other ocular nerves, and cases of associated palsy 
which should usually be relegated to the physician. 

Insular (disseminated) sclerosis is often accom- 
panied by nystagmus, characterised by irregularity, 
both of the amplitude and rapidity of the movements. 

There appears to be an intimate relation between 
the occurrence of Convulsions and the formation of 
lamellar cataract, this form of cataract being scarcely 
ever seen except in those who have had fits in in- 
fancy. A very striking deformity of the teeth is 
also nearly always present, depending upon an 
abruptly limited deficiency or absence of the enamel 
on the part furthest from the gum. The teeth af- 
fected are the first molars, incisors, and canines, of 
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the permanent set. The dental changes are quite 
different from those which are pathognomonic of 
inherited syphilis, although mixed forms are some- 
times seen. The relation between ihe conyulsions, 
the cataract, and the defective dental enamel has not 
been satisfactorily explained. Mr Hutchinson has 
collected many facts in favour of the belief that the 
dental defect is due to stomatitis interfering with 
the calcification of the enamel before the eruption of 
the teeth, and that mercury is the commonest cause 
of this stomatitis. On this hypothesis the coincid- 
ence of the' dental defect and the cataract i% due to 
mercury having been usually prescribed for the in- 
fantile convulsions from which these cataractous 
children suffer. There also seems, however, much 
probability in the supposition that the defect of the 
crystalline lens and of the enamel, both of them epi- 
thelial structures, may be caused by some common 
influence ; although the facts that the peculiar teeth 
are often seen without the cataract, and the cataract 
occasionally seen with perfect teeth, appear to weaken 
this view. 

C. Cases in which the eye shares in a local process 
affecting the neighbouring parts. 

In herpes zoster of the first division of the fifth 
nerve the eye participates. When only the supra- 
orbital or supra-trochlear branches are attacked, the 
eyeball usually escapes, or is only superficially con- 
gested. But if the eruption occur on the parts sup- 
plied by the nasal branch (i.e. if the spots extend 
down to the tip of the nose), there is usually inflam- 
mation of the proper tissues of the eyeball (ulcera- 
tion or infiltration of cornea, and iritis) ; for the sen- 
sitive nerves of the cornea, iris, and choroid are 
derived, through the long root of the ophthalmic 
ganglion, from the nasal branch. Occasionally the 
eye suffers, however, when the nasal branch escapes. 
The pain and swelling of the herpetic region are 
often 80 great that the attack gets the name of 
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** erysipelas." In rare cases paralysis of the tliird 
and atrophy of the optic nerve occur with the 
herpes. 

In paralysis of the first division of the fifth the 
oomea and conjunctiva are anaesthetic ; the cornea 
may be touched or rubbed without the patient feeling 
at all. In many cases ulceration of the cornea, usually 
uncontrollable and destructive in character, takes 
place. It is doubtful whether this is due directly to 
paralysis of trophic fibres running in the trunk of 
the fifth, or indirectly to the aneesthesia. The anaes- 
thesia operates first by allowing injuries and irrita- 
tions to occur unperceived, and, secondly, by removing 
the reflex effect of the sensitive nerves on the calibre 
of the blood-vessels, and thus permitting inflamma- 
tion to go on uncontrolled. 

In paralysis of the fascial nerve the eyelids cannot 
be shut, and the cornea remains more or less exposed^ 
When a strong effort is made to close the lids the 
eyeball rolls upwards beneath the upper lid. Epi- 
phora is a common result of facial palsy. Severe 
ulceration of the cornea may result from the ex- 
posure. 

Paralysis of the cervical sympathetic causes some 
narrowing of the palpebral fissure from slight droop- 
ing of the upper lid, apparent recession of the eye into 
the orbit, and more or less myosis from paralysis of 
the dilator of the pupil (p. 304). No changes are ob- 
served in the calibre of the blood-vessels of the eye. 
The pupil is said to be less contracted after division 
of the sympathetic trunk than when the trunk of the 
fifth (and with it the oculo- sympathetic fibres) is cut, 
and knowledge of this may be now and then useful 
in diagnosis. 

In exophthalmic goitre the eyebaUs are too promi- 
nent, and the protrusion, though not always quite 
equal, is almost invariably bilateral. It is often ap- 
parently increased in slight cases by an involuntary 
and excessive rc^traction of the upper lids, especially 
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when tbe patient looks down. In serere cases the 
proptosis may be so great as to preyent full closure of 
the lids, and in these ulceration of the cornea is to 
he feared. In such cases it is beneficial to shorten 
the palpebral fissure bj uniting the borders of the 
lids at the outer canthus, or even to unite the lids in 
their whole length (p. 314). No changes are present 
in the fundus, excepting sometimes dilatation of 
arteries and spontaneous arterial pulsation. 

Erysipelas of the face sometimes invades the deep 
tissues of the orbit and causes blindness by affecting 
the optic nerve and retina. On recovering from the 
erysipelas in such a case the eye is found to be blind 
and the ophthalmoscope shows either simple atrophy 
of the disc, or signs of past retinitis also. Other 
forms of orbital cellulitis may lead to the same result. 

Note an the Teeth in Hereditary Syphilis. — None of 
the first set of teeth are characteristically altered, 
though the incisors frequently decay early. 

In the permanent set only two teeth, the central 
upper incisors, are to be relied upon ; but the other 
incisors, both upper and lower, and the first molars, 
are often deformed from the same cause. The 
characteristic change in the upper central incisors 
appears to depend upon defective formation of the 
dentine, and in a less degree of the enamel, of the 
central lobe of the tooth. Soon after the eruption of 
the tooth this lobe wears away, leaving at the centre 
of the cutting edge a vertical notch. If the cause 
have acted so intensely as entirely to prevent the 
development of the central lobe, we find, instead of 
the notch, a narrowing and thinning of the cutting 
edge in comparison with the crown, and this, accord- 
ing to its degree, produces a resemblance to a screw- 
driver, or to a peg. The teeth are also usually too 
small in every dimension, so that the incisors are 
often separated from one another by considerable 
spaces. In extreme cases all the incisors are peggy 
and much dwarfed. 

24 
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FOBMULiB, ETC. 

KiTBATB OV SiLTBI. 

1. JiUiffaUd SoUd Nitrate of Silver i 

Nitrate of Silver 2, 
Nitrate of Potash 1. 

Fased together and ran into monlds to form short* pointed 
sticks. 

Used for granular lids and purulent ophthalmia. 

The strength ahove g^ven is known as No. 1, and is that 
which I g^enJly use ; three weaker forms are made, known as 
Nos. 2, 8, and 4, containing respectiyely 8, 8^, and 4 parts of 
Nitrate of Potash to 1 of Nitrate of Silver. 

Pure Nitrate of Silver is never to be used to the ooiyunctiva. 

2. SoUOione of Nitrate of Silver : 

(1) Nitrate of Silver gr. x or zz. 
Distilled Water 3j. 
, Used by the surgeon for purulent ophthalmia, recent granular 
lids, and some cases of ulcer of the cornea. 

8. (2) Nitrate of Silver gr. j or ij, 

DistiUed Water Jj. 
Used by the patient in various forms of acute ophthalmia ; 
only a few drops to be used at a time, and not more than three 
times a day. 

All solutions of Nitrate of Silver should be kept either in a 
deep blue bottle, or in a dark place. 

SULPHATB OP COPPBB. 

4. A crystal of Fure Sulphate of Copper, smoothly pointed 
may be used for touching granular lids of old standing. 

5. Lapis DUnnus : 

Sulphate of Copper 1, 
Alum 1, 

Nitrate of Potash 1. 
Fused together, and Camphor equal to ^ of the whole added. 
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The proparation is ran into moulds to form sticks. It shoold 
be kept in a stoppered bottle. 
iMtgelj used for the treatment of chronic granular lids. 

LiAD Lonov ! 

^ 

6. Liqner Plnmbi Snbaeetatis (B. R) 3j, 
Distilled Water Oj. 

(1 in 160.) 
Used in chronic conjunctivitis when the oomea it eound, and 
in inflammations of the eyelids and lacrimal sac. 

Spirit LonoK : 

7. Becttfled <or Methylated) Spirit |iY, 

WaterSxxJ- 
Used as an CTapprating lotion to allay or prevent inflamma- 
tion of the wound after operations on the eyelids. 

8. Iiead ctnd Spirit Lotion s 

Spirit Lotion Qj, 

Liquor Plumbi Snbaeetatis (B. P.) 5ij. 
Used in the same cases when there is no fear that the cornea 
is abraded or ulcerated. A better antiphlogistic than spirit 
alone. 

Mkboubt. 

9. Calomel Powder: 

Used for dusting on the cornea in some cases of ulceration. 
It is flicked into the eye from a dry camel-hair brush. 

10. Yellow Oxide of Mercury {"Yellow ointment,** 

"Pctgeneteohen'e ointment **) : 

Tellow Oxide of Mercury gr iij. 
Vaseline 5j. 
(1 in 20). 

11. A weaker preparation, containing gr. j of the Tellow 
Oxide to 5j (1 in 60), is sometimes useful. 

Used in many cases of corneal ulceration and recent corneal 
nebulse, a morsel as large as a hemp-seed being inserted within 
the lower lid by means of a small brush once or twice a day. It 
is also suitable for ophthalmia tarsi. 

12. Yellow Ointment with Atropine: 

Tellow Oxide of Mercury gr, iy, 
Sulphate of Atropia gr. \, 
Vaseline 5i« 
Used in the same way as 10 and 11. 
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18. S^d Oxide of Mercury: 

Red Oxide of Mercury gr, iij, 
Yaseline 5j. 
Used for ophthalmia tarsi &c. Was formerly used for corneal 
nlcers and nehulse ; hut the Yellow Oxide, which being made 
by precipitation is not crystalline, is now generally preferred 
because less irritating. 

14. Nitrate of Mercury (Cfitrine Ointment) : 

Unguentum Hydrargyri Nitratis (B. P) 3j, 
Vaseline or Prepared Lard 5y\]. 
Used in the same cases as 13. 

Sulphate op Zino : 

16. Sulphate of Zinc gr. j or \j. 

Water or Bose Water ^. 

Chlobidb op Ziko : 

16. Chloride of Zinc gr. ij. 

Water Jj. 

If there is a deposit, add of Dilute Hydro- 
chloric Acid, just enough to make a 
clear solution. 

Alcth: 

17. Alum gr. iv to gr. x. 

Water S, 

The above lotions are in common use in the milder forms of 
acute and chronic ophthalmia. The Chloride of Zinc occasionally 
irritates ; it is especially used in purulent and severe catarrhal 
ophthalmia instead of the weak Nitrate of Silver lotions. The 
stronger Alum lotion is often used in the same cases. The 
Alum and Sulphate of Zinc lotions may be used unsparingly 
to the coi^junctiva; the Chloride, even in severe cases^ not 
more than six times a day. 

CaBBONATB 07 SODA: 

18. Carbonate of Soda gr. x. 
Water 5j. 

Used for softening the crusts in severe ophthalmia tarsi. A 
small quantity of the lotion, diluted with its own bulk of hot 
water, to be used for soaking the edges of the eyelids for ten or 
fifteen minutes night and morning. 

Tab and Soda : 

19. Carbonate of Soda 5iss, 

Liquor Carbonis Detergens 5] to ^sa. 
Water to Oj. 
Used in the same cases as the last. 
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20. Biborate of Soda gr. x, 
Water 5j. 

Used in the same cases as the last. 

QunriKE LoTioir : 

21. Sulphate of QniniDe gr. iij, 

Acid. Sulph. dil. (B. P.), just enoagh to dis- 
solve. 
Water 5j. 
Used in diphtheritic ophthalmia. 

BosAoio AoiD Lotion : 

22. Boracic Acid 4, 

Water 100 by weight. 

Used as an antiseptic before and after operations on the eye- 
ball, and in the treatment of suppurating ulcers of the cornea. 

Cabbolio Acid Lotion : 

23. Absolute Phenol 6, 
Water by weight 100. 

Used in purulent ophthalmia. It is very important to use 
absolutely pure carbolic acid for application to the conjunc- 
tiva. Severe irritation often follows if any other varieties are 
employed. 

Mtdbiatics akd Myotics : 

24. (1) Strong Atropine Drops : 

Liquor AtropisB Sulphatis (B. P.), 

(Sulphate of Atropia gr. iv. 

Distilled water ^j). 
Used in all cases where the rapid and full local action of 
the drug is required. Atropine (a single drop, of 2 grains to 
^, or about '5 per cent.) begins to act on the pupil in about 
16 minutes, and on the accommodation a few minutes later ; it 
produces full dilatation of the pupil (9 mm.) in 80 to 40 
minutes, and full paralysis of accommodation in about 2 hours. 
Both remain at their height for 24 hours, and the effect 
does not pass off entirely till from 3 to 7 days, the accom- 
modation recovering rather sooner than the pupil. If stronger 
solutions be used several times, the action continues longer. 
Atropine is absorbed into the aqueous humour and acts locally 
upon the iris. The effects of Atropine are only very tempo- 
rarily overcome by Bserine. 

25. (2) Weak Atropine Drops : 

Sulphate of Atropia gr. i. 
Distilled water ^. 
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Used when, for optical pnrposefl, it is desired to keep the pupil 
dilated for a long time, as in immature nuclear catatact. A 
single drop about three times a week will generally suffice. — 
Solutions of Sulphate of Atropine keep for an indefinite time ; 
the flocculent sediment which often forms does not impair their 
efficiency. The addition of 1 part of carbolic acid to 1000 of 
the solution Is said to prevent "atropine irritation." — The 
Liquor Atropie (B. P.), which contains rectified spirit, is 
irritating to the eye and should not be used. 

26. Daiurine : 

Sulphate of Daturia gr. iv. 
Distilled water ^. 
Used as a mydriatic in cases where Atropine causes con- 
junctival irritation. 

27. Duboisine : 

Sulphate of Daboisia g^^. j. 
Distilled water ^j* 

A new mydriatic, acting more quickly and powerfully, and 
passing off in a shorter time, than atropine. Is tolerated in 
cases where Atropine causes conjunctivitis. To be used with 
caution, as well-marked toxic symptoms are sometimes caused. 

Duboisine begins to act on the pupil and accommodation in 
less than 10 minutes, produces full mydriasis in less than 20 
minutes, and complete cycloplegia in about 1 hour. The 
maximum effect does not last quite so long as, and the efiect 
passes off completely rather sooner than, that of Atropine. 
Duboisine seldom breaks down iritic adhesions which have 
already resisted Atropine. Its chief use seems to be for cases 
in which Atropine causes irritation. 

28. Sbmatropine : 

Hydrobromate of Homatropine gr. iv, 
Distilled water ^. 

A new mydriatic, acting rather more quickly and passing off 
much sooner than Atropine; very convenient, therefore, for 
dilating the pupil for ophthalmoscopic examination. 

Homatropine begins to act on the pupil and accommodation 
in from 6 to 10 minutes; the greatest dilatation of pupil 
(usually, however, rather less than that obtained by Atropine) 
is reached in about 85 minutes, and complete or nearly com- 
plete cycloplegia in an hour or rather less (with a solution of 
gr. iv to ^). The greatest effect is only maintained, however, 
for an hour or two, and both pupil and accommodation 
usually recover completely in 24 houn or less. 
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29. Userine (the Alkaloid of Calabar Bean) : 

Sulphate of Eseria gr. ir, 
Distilled water ^. 
Used in mydriasis and paralysis of the accommodation 
whether caused by Atropine or by nerve lesions, in some forms 
of corneal nicer, and in acnte glancoma. 

30. A weaker solution (gr. j to ^j) is often better borne. 
Eserine begins to act on the pupil and accommodation in 

about 6 minutes ; its maximum effect is reached in 15 to 30 
minutes. Its effect on the accommodation lasts only an 
hour or two, but the pupil does not completely recover for 
many hours, sometimes 2 or 3 days. After several weeks' use 
the effects last longer, but never so long as those of Atropine. 
A very weak solution acts only on the pupil, not on the accom- 
modation. Eserine causes pain in the eye and head, and 
twitching of the orbicularis ; the pain, sometimes severe, seldom 
lasts long. 

All the mydriatics and myotics may be obtained in the form 
of small gelatine discs of known strength (made by Savory 
and Moore), which are sometimes more convenient than the 
solutions. Of the mydriatics, Homatropine and Duboisine are 
much the most expensive (about Is. 6d. a grain). Eserine 
sulphate is also expensive (about Is. a grain). Atropine sul- 
phate costs rather more than Id. a grain. 

31. BelUtdonna Fomentation : 

Extract of Belladonna 5j to 5ij, 
Water Oj. 
Warmed in a cup or small basin and used as a hot fomenta- 
tion in suppurating and serpiginous ulcers of cornea. 

32. IHlocarpinefor Subcutaneous Injection: 

Hydrochlorate of Pilocarpine gr. v. 
Distilled Water 5j. 
Dose, ntiij, gradually increased, to be injected daily or less 
often. 

Used in cases of retinal detachment, choroiditis and re- 
tinitis. 

32a. Pilocarpine Drops gr. iv to 5.1. 

Pilocarpine is a myotic like Eserine, but its action is much 
weaker. 

33. Stbtchina for Subcutaneous Injection : 

Liquor Strychniaa (B. P.) gr. iv to Jj. 
Dose, 2 minims (^fe grain), gradually increased, for subcu- 
taneous injection. To be injected once a day. 
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34. BAyDAGBB for the eyes may be of tbin flanDel or soft 
calico. A linen or knitted cotton bandage, about ten inches 
long, with four tails of tape, or a loop of tiipe embracing the 
back of the head (Liebreich's bandage), is very convenient after 
the more serious operations. An ordinary narrow flannel 
bandage is better when much pressure is wanted, or if the 
patient be unruly. 

When absolute exclusion of light is desired, it is best to use a 
bandage made of a double fold of some thin black material. 

Fine old linen is better than lint for laying next the skin in 
dressings after operations. 

35. Shades may be made of thin cardboard covered with 
some dark material, or of stout dark blue paper, like that used 
for making grocers' sugar bags. Shades of black plaited 
straw are also very light and convenient. 

Shades, to be effectual, should extend to the temple on each 
side, so as to exclude all side light. 

36. Pboteotite Qlasses. 

Various patterns of glasses are made for the purpose of pro- 
tecting the eyes from wind, dust, and bright light. The glasses 
are either flat, or hollow like a watch glass, and are coloured 
in various shades of blue or smoke tint. The most effectual 
are the ones known as " goggles ; ** in these the space between 
the glass and the edge of the orbit is filled by a carefully 
fitting framework of fine wire gauze or black crape, by which 
side-wind and light are excluded. A small air-pad of thin 
india-rubber tubing makes the frame fit still more closely. 

Other forms, known as " horseshoe " or " D," and ** domed '* 
or *' hollow," glasses are also in common use. 

37. Test Types. 

Snellen's types for testing both near and distant vision 
under an angle of 5 minutes can be obtained,in several lang^iages, 
in the form of a small book, from Williams and Norgate, 14, 
Henrietta Street, Covent Garden. 

The types which I generally use for testing near vision are 
those used at the Moorfields Hospital, where they may be 
obtained. They can also be bought conveniently mounted, of 
Walters and Co., Instrument Makers, Albert Embankment, 
S.E. These types nearly resemble those of Jaeger, and, though 
less correct theoretically than the corresponding types of 
Snellen's scale, are more convenient in practice for testing the 
reading power. There are several other sets of test-types which 
it is unnecessary here to particularise. 

A convenient set of tests, small enough to be carried in the 
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pocket, hai been arranged for me by Mr Hawksley, 800, Oxford 
Street. It consiflts of types for near and distant vision, a 
pnpllometer for measuring the pnpil, a set of coloured stuffs for 
colourblindness, and a small series of lenses for testing refraction. 
This case is intended chiefly for ward work and general medical 
cases. It may be also bought without the lenses. 

88. Ophthalmosoofbs : 

It is impossible to say that any ophthalmoscope is the best. 
When expense is not a gpreat object it is always better to have 
one of the so-called " refraction ophthalmoscopes." In these a 
number of small lenses are placed in a disc behind the mirror, the 
disc being made to revolve by the pressure of the finger against 
its edge so as to bring the lenses one after another opposite the 
sight-hole. The use of the lenses is explained at p. 51. For 
medical ophthalmoscopy it is not essential to have so many 
lenses ; about four concave and two convex will enable an erect 
image to be easily obtained in most cases. Liebreich's 
"small" ophthalmoscope and Oldham's ophthalmoscope are 
both very convenient forms for general use, and cost less than 
half as much as the refraction instruments. 

Of the refraction ophthalmoscopes there are now a great many 
patterns differing in the number and size of the lenses, the 
size of the mirror and lens-bearing disc, and other details. 
Usually the disc contains 20 to 24 lenses, and one empty 
circle. In the simpler forms about half the lenses are + and 
half — . But in others the number of powers is immensely in- 
creased by combining lenses of different strengths, e.g. the 
disc may contain 24 + lenses, whilst a single movable * lens, 
rather stronger than the highest + is placed behind the 
disc over the sight-hole; by using it alone or placing it in 
succession over the various + lenses a series of 25 — powers, 
or 49 in all, will be obtained. In order to avoid the error 
caused by looking obliquely through a lens, some of the more 
elaborate instruments (Loring's, Couper's, Fox's, e,g^ are so 
arranged that the mirror can be sufficiently inclined to receive 
the light whilst the lens-bearing disc remains at right angles 
to the observer's line of sight. Generally speaking the English 
and American instruments are much better made than the 
French. Of the simpler forms the one introduced by Dr 
Qowers, and made for two guineas by Coxeter, of Grafton Street, 
W.C, is in my experience (with one or two minor alterations) 
very convenient and efficient. Of the more expensive forms an 
instrument lately introduced by Mr Webster Fox, late house-sur- 
geon at Moorfields, is undoubtedly one of the best, both the 
design and the workmanship being extremely good ; it costs 
nearly four pounds, and may be hwl from Mr W. Ferrier, 66, 
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Beresford Street, Walworth, S.E. A somewhat simplified and 
less expensive form of Fox's instrument has just been made 
for Mr Juler, by Pillischer, of New Bond Street In a good 
refraction ophthalmoscope the mirror should be thin and the 
sight-hole perforated ; the lens-disc thin and working as close 
to the back of the mirror as possible; the lenses evenly 
moanted, centred truly, easily accessible for cleaning, and 
not less tiian 6 mm. in diameter. 

89. The '* CIOOK-FACE " for testing astigmatism (p. 288) 
can be had from Carpenter and Westley, 24, Begent Street, 
Waterloo Place, and from Pickard and Curry, 95, Great Port- 
land Street, W. 

40. The set of Coloiteed Wools recommended by Prof* 
Holmgren, of Upsala, for testing colour blindness can be obtained 
for about five and sixpence from P.D5rffel, Unter den Linden 46, 
Berlin. A less perfect set is sold by Pickard and Corry, 195, 
Great Portland Street. W. StilHng's coloured letters, printed 
on a ground-work of the confusion colours, may be obtuned 
through Williams and Norgate. 

The coloured slips at the end of this Appendix show some 
of the commonest colours of various shades which are con- 
fused together by persons whose perception of red and green is 
defective or wanting. Most of the colours here given were 
carefully chosen for me, from various pattern books, by a 
colour-blind medical man, though in some few instances I 
have not been able to get from the paper makers precise 
duplicates of the tints which he chose. 

On the Jirst paffe. No. 1 (pale green) is likely to be confused 
with such buffs and pinks as Nos. 2, 8, and 4 ; or No. 5 may be 
confused with a chocolate nearly like No. 6. 

On the second page, the test colour. No. 7 (rose), will be 
confused, in well-marked cases, with one or both of the next 
two Nos., and by complete red-green-blind persons with grey 
and green of corresponding depth. The grey and green (Nos. 
10 and 11), though very likely to be confused together, are 
too light to be mistaken for No. 7. No pure grey paper 
of sufficient depth could be found in the trade. 

On the third page the test colour is a bright red (12). This, 
in well-marked cases* will be confused with some two or three 
of the others, 0.^. with the lighter brown and green (18 and 
16), or with the darker shades (14, 15, 17) ; but it will seldom 
be confused with all. 

To detect low degrees of colour defect a much larger series, 
especially of the weak colours, more or less like Nos. 1 to 6, 
and Nos. 10 and 11, is required. 
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The manner in which a eoloar-blind person behaves will often 
excite suspicion of his defect. He will perhaps take two 
skeins of wool represented by Nos. 1 and 3, place them side 
by side to see whether or not they are alike, and finally decide 
that they are not quite of the same colour, though " rather 
alike." In such cases, and sgain in others where the patient 
perhaps does not understand what is wanted, we may often 
make the diagnosis certain in the following manner : — Taking 
two colours, say Nos. 6 and 6, over which the patient is 
stumbling, or on which he cannot express himself, add to them 
a third {e,ff, 16) of the same colour as one of them, but 
of markedly different shade. Now ask him which pair is 
more alike, Nos. 5 and 6 or Nos. 5 and 16 ; if he say Nos. 5 
and 6 he is of course colour-blind, and is judging by the 
shade, t. e, the amount of white, not by the colour. The same 
may be tried with Nos. 1, 3, and 16, with Nos. 12, 14, and 17, 
Nos. 10, 11, and 5, &c. 

It must be understood that the colours here given are 
merely illustrations taken from one particular case ; if the same 
tent colours (Nos. 1, 7, and 12) be used it will be found that 
different colour-blind persons by no means always choose 
exactly the same confusion colours ; and hence to make this 
test tolerably certain it is necessary to have a large series of 
tints and shades, and these can most easily be obtained in 
Berlin wools. 

Of the many other tests for colour-blindness the following 
may be mentioned : — 

Stilling's tables, consisting of coloured letters or patterns 
printed on a groundwork of one of the "confusion colours." 
They are preferred by some to Holmgren's wools. 

Donders determines the colour-sense (or colour-defect) quan- 
titatively, by means of a light of known intensity^ which passes 
through apertures filled by differently coloured glasses ; these 
are recognised at a specified distance if the colour-sense is 
normal. 

Bull (of Christiania) has lately introduced a very good quan- 
titative test, based upon the smallest amount of colour which, 
mixed with grey, can be recognised by the normal eye. Rows 
of coloured spots, those in each row containing a different 
quantity of grey, are painted on a black back-ground. The 
normal eye will distinguish the colours even in the greyest 
row; the colour-blind will, according to the degree of defect^ 
confuse complementary colours in some or all of the rows. 
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ADDENDA. 

losopoBH. — This substance seems likely to be of real service 
in some forms of ophthalmia, especially in pamlent, gonorrhoeal, 
and granular cases. It is reported to arrest dibcharge more 
quickly than nitrate of silver, and its application is certainly 
far less painful. It may either be dusted with a brush on the 
everted lids once a day, or used as an ointment made with 
vaseline. The iodoform must be very finely powdered, or its 
crystals will cause mechanical irritation. Mr. Jennings Milles, 
houBe*surgeon at Moorfields, tells me that he finds an ointment 
of gr. XV to ^ a convenient strength for most cases. At the 
lasi Ophthalmological Congress at Heidelberg the strength 
advised was gr. xzx to ^j* I have not yet used iodoform enough 
ta draw any conclusions. 

DiSBABES OP CANALicTJLns.— The canaliculus is occasionally 
plugged by the growth in it of a mycelial fungus, which 
mingled with pus cells and mucus forms a yellowish, or 
greenish, putty-like concretion. These masses sometimes 
calcify, and are then called " dacryo-liths." 
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Abbreviatioiis, 1 
Abscess of cornea, 92 

— episcleral, 121 

— of lacrimal gland, 64 

— orbital! 134, 255 
Abrasion of cornea, 139 
Accommodation, examination, 

33 

— errors of, 202 

— in myopia, 272 

— influence of age, 291 
refraction, 292 

— paralysis of, 304, 350 

— relative, 34 

— spasm of, 265 
Accommodative asthenopia, 219, 

276 
Acnteness of sight, 14 
Albinism, 177 

Albuminuric retinitis, 182, 189 
Alcohol amblyopia, 217, 354 
Amaurosis {JI)Undne9» vniho¥i 
viHble changes in amf pari 
of the eye ; aUo appUid to 
blindness J¥om optw or re' 
final airophgf), 213 
Amblyopia (drfeetive sight with- 
out visible changes; <dso 
from haze of media and 
optical defects), 213 

— alcohol, 217, 354 

— from defective images, 214 
suppression, 213 

— hysterical, 218 

— potatorum, 354 

— tobacco, 216, 354 



Ametropia (amf pmmament 
error of reflraotion of the 
eye), 262 

Anisometropia (unequal reftae* 
turn in the two eyes), 291 

Anterior focus of eye, 18 

— polar cataract, 149, 150 

— staphyloma, 123 
Apparent size of objects, 84 
Arcns senilis, 107 

— inflammatory, 107 
Artifical pupil, 329 
Asthenopia (weakness of eyes; 

eyes thiu eannot b9 used 
for long. See also Hy* 
perme tropia. Myopia, Am- 
blyopia). 

— accommodative, 219, 276 

— muscular, 219, 275 

— retinal, 219 
Astigmatism, 282 

— clock-face for, 379 

— measurement by ophthal- 

moscope, 52 

— traumatic, 189 

Atrophy of optic disc (see also 

Neuritis), 207 
~~ — clinical aspects, 209 
local causes, 208 

— — primary, 209 
progressive, 209 

— »- with spinal disease, 210, 

364 

— choroid, 165 

— - retina, 185, 195 
Atropine for examination of 
eye, 37, 42, 374 
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Atropine, effects on tennon, 94, 
242 

— in cataractk 157 

— — corneal uloen, 97> 98 
»- — glanooma, 242 
iritis, 116 

— irritation, 78 
Axii, optic, of eye, 22 

— principal, 6 

— secondary, 5 

— Tisnaly 13 

Bandages, 377 
Bandaging in iritis, 117 

ophthalmia, 76 

suppuration after cataract 

extraction, 160 

— — nlcers of cornea, 97 
Basedow's disease {m€ Goitre). 
" Black-eye," 133 
Blennorrhoea of conjnnctivu, 70 
Blepharitis, 56 
Blepharospasm (spcumodic cloS' 

ure of eyelids), 87 
Blindness of one eye, nndis- 

covered, 215 
Blood-vessels of eye, external, 

24 

— retina, 178 
Blows on eyehall, 136 
Brain {see Cerebral). 
Burns of eye, 140 

Canal iculi, disease, 66 
Canthus, section of, in blepha- 
rospasm, 96 
Cataract, 146 

— anterior polar, 150 

— atropine in, 157 

— choroidal changes with, 175 

— concussion, 155 

— congenital, 155 

— cortical, 147, 152 

— diabetic, 147, 356 

— diagnosis, 151 

— discission, 157 

— dotted cortical, 148 



Cataract, extraction, 157, 386 

— glasses, 161 

— hard, 147 

— lamellar, 148, 153, 161, 366 

— mixed, 147 

— Morgagnian, 156 

— nuclear, 147, 152 

— operations for, 157, 336 

— over-ripe, 158 

— posterior polar, 160, 153 

— primary, 160 

— prognosis, 156 

— pyramidal, 148 

— secondary, 160, 162 

— sight after removal, 161 

— soft, 146 

— solution, 157 

— suction, 168 . 

— symptoms of, 150 

— traumatic, 165 

— treatment of, 157 

— zonular {see Lamellar). 
Catarrhal ophthalmia, 74 
Caustics, injuries by, 140 
Cellulitis of orbit, 134, 369 
Central scotoma, 216 

Centre of movement of eye, 

14 
Cerebral tumours, neuritis in, 
362 

— syphilis, 363 
Cerebritis, neuritis in, 363 
Chalazion {Meibomian cyst), 59 
Chancre of eyelid, 62, 347 
Chemosis {oedema of the ocular 

conjunctiva, either passive 
or inflammatory), 71 

Choked disc, 201 

Cholesirine in vitreous, 228 

Choroid; appearances in health, 
164 

in disease, 165 

— atrophy, 165 

— colloid disease, 170 

— coloboma, 176 , 

— congestion, 176 

— diseases, 163 



385 



Choroids exndfttion, 168 

-* luBmorrhage, 169, 171» 176 

— myopic changes, 174 

— rapture^ 170 

— Barooma, 258 

— tabercle, 169, 260 
Choroidal disease with cataract, 

176 
Choroiditis, central, 174 

— disseminata, 172 

— in hydrooephalos, 864 

— senile, 174 

— syphiUtic, 169, 172, 348 

— undassed or anomalous, 176 
Chronic ophthalmia, 84 
Ciliary congestion (tee Conges- 
tion). 

— mnsde, paralysis of, 138, 304 

— region, diseases of, 120 
Cold in iritis, 118 
Colour blindness, 209, 223 

— defect in amblyopia, 216 

— perception, 224 

examination, 34, 224 

Coloboma of choroid, (oongeni' 

tal cUft tJ» eharoia), 176 

— of iris {oleft %% iris usually 

restricted to the congenital 
form, hut sometimes applied 

to the eUft made by iridec' 

tomy), 118, 329 
" Commotio retina," 139 
Congenital absence of iris, 118 

— cataract, 155 

— coloboma (see Coloboma). 

— dermoid cyst, 250 
tumour, 252 

— fibro-fatty growth, 262 

— irideremia, 118 

— ptosis, 63 

Congestion, ciliary, 26, 87, 109 

— circumcomeal, 109 

— choroidal, 176 

— conjunctival, 27 

— episcleral, 27 

— of optic disc, 181, 201 

— retinal, 180 



Conical cornea, 99 
Conjunctiva, diseases, 70 

— bums and scalds, 140 
<— epithelioma, 252 

— g^wths, 250 
Conjunctivitis {see Ophthal* 

mia). 

Convulsions and lamellar cata- 
ract, 366 

Coredialysis (separation of iris 
from its oiUary attachmmU), 
137 

Cornea, abrasion, 139 

— abscess, 92 

— diseases of, 86 

— ulceration, 86, 87 

iritis in, 92 

atropine, 97, 98 

— — eserine, 98 

— — fomentation, 97 

iridectomy, 98 

paracentesis, 98 

phlyctenular, 88 

— • — recurrent vascular, 90 

— — serpiginous, 91 

suppurating, 92 

treatment, 94 

— examination, 19 

— lead deposit on, 108 

— transverse calcareous opacity 

of, 106 
Corneal disease, seton for, 96, 
104 

— section for ulcer, 98 
Cortical cataract, 147, 162 
Crescent, myopic, 174, 267 
Croupous ophthalmia, 76 
Cupping of disc in glaucoma, 

283, 235 
Cutaneous horn, 60 
Cyclitis, 124, 126 

— traumatic, 126 
Cyclo-irits (see Sdero-). 

— keratitis (see Sdero-). 
Cycloplegfia (paralysis ofdUary 

musole\ 188, 1304 
Cysticercus in eye, 229, 361 

25 
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Cystic tamonn in lids and 

orbit, 252 
Cysts of iris, 261 

— lymphatic, of conjunctiva, 

261 

Dacryo-cystitis (inflammation of 
the lacrimal Mao), 67 

Dacryo-litb, 381 

Dacryops {cyHie diitension of 
one or more ducts of the 
lacrimal gland), 65 

" Dangerous region," 142 

— zone, 127 
Decentred lens, 10 
Dermoid cysts of eyebrow, 250 

— tumonr of eyeball, 252 
Detachment of iris, 137 

— of retina, 137, 186, 230, 356 
Diabetes, diseases from, 356 
Dioptre, 15 

Diphtheria, diseases from, 350 
Diphtheritic paralysis of accom- 
modation, 351 

— ophthalmia, 76 

Diplopia {seeing two images of 
the same object), 22 

— binocular, 22 
-— crossed, 297 

— homonymous, 297 

•^ in locomotor ataxy, 365 

— — meningitis, 365 

— uniocular (douhle sight with 

one eye), 22 
Direct examination, 39, 48 
Dislocation of lens, 137, 162 
Disseminated choroiditis, 172 
Distichiasis {double row of eye^ 
lashes, lashes displaced and 
dividedinto two rows by dis' 
tortion of edge of lid), 83 
Dry heat in iritis, 117 

'Echinococcus in orbit, 361 
Ectropion, 813 
Eczema of eyelids, 57 



Embolism of retinal artery, 193 
Emmetropia, E. (the refraetiffe 
condition of the normal eye 
with accommodation re- 
laxed; parallel rays focus- 
sed upon the retina), 12, 
262 
Emphysema of orbit, 133 
Endemic nyctalopia, 221 
Entozoa in eye, 361 
Entropion, organic, 83, 310 

— spasmodic, 309 
Epicanthus, 63 

Epiphora (watery eye, tears 
flowing over edge of lid), 57, 
65 
Episcleritis (infUtmmation, usu- 
ally localised, of the tissue 
between the sclerotic and 
conjunctiva), 91, 120 
Epithelial tumour of iris, 261 
Epithelioma of conjunctiya, 252 
Erysipelas, conjunctiva in, 76 

— optic atrophy from, 369 
Eserine, effect on tension, 243 

— in corneal ulcer, 98 

glaucoma, 243 

mydriasis, 376 

— irritation, 78 
Examination by focal lights 

36 

— by ophthalmoscope, 88, 4& 

— of blood-vessels of eye, 24 

colour perception, 34, 224 

cornea, 19 

field of vision, 29 

mobility of eye, 20 

pupil, 29 

— — tension, 19 

Excision of eye in sympathetic 
affections, 130, 131 

— — for injury, 142, 145 

** Exclusion" of pupil, 112, 114 
Exophthalmic goitre, 368 
External examination of eye, 

19 
Extraction of caturaot^ 157 



INDEX 



387 



Eyelids, diseases of, 56 

— chancre on, 62 

— lupus on, 62 

— ulcers on, 61 

— syphilitic disease of, 62 

Facial nerve, paralysis, 65, 868 

False image, 297 

Far point, 33 

Feigned blindness, 12 

Fibro-fatty congenital growth, 
252 

Field of yision {see Vision). 

Fifth nerve, herpes, 367 

influence on tension, 242 

injury to, causing amau- 
rosis, 362 

paralysis, 242, 367 

Flittering scotoma, 361 

Fusion power of ocular muscles, 
11 

Focal illumination, 36 

Focus, anterior of eye, 13 

— conjugate, 6 

— principal, 5, 6 

— virtual, 6 
Fomentation in corneal ulcer, 

97 
Foreign body in eyeball, 143, 

145 

in orbit, 135 

on cornea, 139 

JFovea centralis^ 47, 179 
Frontal sinus, distension, 254 
Functional night blindness, 221 
Fundus of eye, appearances, 42 

definition, 40 

Fungus in canaliculi, 381 

Gelatinous exudation in anterior 

chamber, 110 
General diseases causing eye 

disease, 347 
— paralysis of insane, 365 
Giddiness from ocular paralysis, 

303 



Glaucoma, 231 

— absolute, 234 

— acute, 231, 234 

— after extraction of cataract, 

247 

— cases for operation, 245 

— causes, 239, 241 

— chronic, 232 

— corneal changes in, 106 

— from anterior synechia, 248 
iutra-ocular tumour, 259 

— fulminans, 235 

— hsBmorrhagic, 249 

— in sympathetic ophthalmitis, 

129 

— malignum, 247 

— operations for, 243, 330 

— premonitory stage, 232 

— primary, 231 

— remittent, 234 

— second operations in, 246 

— secondary, 231, 247 
to iritis, 114, 360 

— simplex, 233 

— subacute, 233 

— theory of iridectomy, 243 
Glaucomatous cup, 233, 235 
Glioma of retina, 257 
Goitre, exophthalmic, 368 
Gonorrhceal ophthalmia, 70 

— rheumatism, iritis from, 359 
Gout, diseases in, 359 

Gouty cyclitis, 125 

— iritis, 115 
Granular ophthalmia, 78 
Granuloma, 261 

Graves's disease {eee Goitre). 
Gunshot injuries, 141 



Hamorrhage, choroidal, 169, 
171, 176, 268 

— into anterior chamber, 110, 

136 
optic nerve, 194 

— intraocular, 138 

— retinal, 183, 353 
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UsBmorrhage, leoondary, after 
iridectomy, 335 

Hemorrhagic glaucoma, 249 

Hard cataract, 147 

Heart disease, eye diseases from, 
357 

Hemeralopia {dojf Might, term 
appUed to ccues where eight 
ie eepecially defective at 
night, night-blindnese), 222 

Hemianopsia or Hemiopia (half' 
eighi any condition causing 
loee of one half of the 
ffieual field), 218 

Hereditary amblyopia, 216 

— disease of retina, 197 

— syphilis, eye diseases in, 349 
Serpes cornea, 88 

— zoster, 367 

Homonymous diplopia {see Di- 
plopia). 

Hyalitis {inflammation of vt- 

treous) {tee Yitreons). 
Hydatid in orbit, 861 
HydrocephaluF, choroiditis, 364 

— optic atrophy, 364 
HypersBsthesia of retina, 219 
Hypermetropia H. {refractive 

condition in which the re- 
Una lies in front of princi- 
pal focus), 274 

— acquired, 276 

— haze of disc in, 181 
— ^ how to measure, 280 

— measurement by ophthalmo- 

scope, 61 
Hyphema {blood in lower 

part of anterior chamber), 

110 
Hypopyon {pus in the lower 

part of the anterior cham' 

ber), 92 

— in iritis, 114 
Hysterical amaurosis, 218 

— amblyopia, 218 

Ice-blindness, 222 



Idiopathic phthisis bulbi, 125 
Images formed by lenses, 7, 
8 

— size of, in relation to object. 

9 
retinal, influence of 

lenses on, 13 
Indirect examination, 38, 40 
Inflammatory glaucoma, 233 
Injuries of parts around eye^ 

133 

eyeball, 136 

Insufficiency of internal recti, 

273, 298 
Intraocular tumours, 257 

— hemorrhage, 138 
Iodoform, 381 

Iridectomy {cutting out a piece 
of iris), 330 

— exciting glaucoma in other 

eye, 242 

— for glaucoma, 242, 330 

— in corneal ulcer, 98 

— in iritis, 118 
Irideremia (absence of iris), 

congenital, 118 
Irido-choroiditis, 115, 124 
Irido-cyclitis, traumatic, 143 
Iridodesis, 330 
Iridoplegia {paralysis of iris), 

304 
Iridotomy or Iritomy {incision 

of iris), 331 
Iris, colour, 27 

— diseases of, 109 

— cyst, 261 

— epithelial tumour, 261 

— in health, 27 

— granuloma, 261 
-— paralysis, 304 

— sarcoma, 261 

— tremulous, 137 
Iritis, 109 

— atropine in, 116 

— chronic, 115 

— ooldin, 118 

— dry heat in, 117 
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Iritis, glaucoma leoondarj to, 
114, 860 

— gouty, 116, 359 

— - heredito-gouty, 115, 860 

«— in corneal ulcer, 92 

«— — interstitial keratitis, 100 

— iridectomy in, 118 
•— leeches in, 116 

•— paracentesis in, 117 

— pupil in. 111 
— - recurrent, 114 

— results of, 113 

— rheumatic, 114, 858 

— serous, 124, 129 

— " spongy" exudation in, 110 

— sympathetic, 126 

— syphilitic, 114, 847 

— traumatic 115, 118, 189, 160 
Ischsomia of disc, 201 

— of retina, 195, 852 
l7ory exostosis, 254 

Keratitis (infiamnuxtion of ooT' 
nea),S6 

— interstitial, 100 

iritis in, 100 

-— marginal, 88 

— parenchymatous, 100 

— pundata, 105, 124, 129 
— - secondary forms, 105 

— strumous, 100 

» syphilitic, 100, 104, 848 

Keratoscopy, 54 

Kidney disease, eye in, 856 

Lacrimal diseases, 64 

— oanaliculi, alterations, 66 

— ghind, abscess, 64 

inflammation, 64 

•— obstruction, 65 

— punctum, alterations, 66, 381 

— sac, diseases, 66 

— — abscess, 67 
«— stricture, 317 
Lacrimation, 65 

Lamellar cataract, 148, 168, 
161, 866 



Lamina ertbroia, 45, 58 
Lead deposit on cornea, 108 

— optic neuritis, 858 
Leeches in iritis, 116 

Lens, flaws in preceding cata- 
ract, 148 

— senile changes in, 146 
Lenses deoentred, 10 

— definition, 4 

— deviation by, 4 

— influence of, on size of re- 

tinal image, 18 

— numeration of, 14 

— signs for convex and con- 

cave, 16 

— spectacle, table of, 17 
Lenticular ganglion disease, 

806 

Leucocythemic retinitis, 856 

Leucoma (a patch of dente 
opacity of cornea), 86 

Lice on eyelashes, 61 

Lime-burn, 140 

Lippitudo (evernon with raW' 
nes9 of the edge of the lid, 
usually the reeuU of severe 
ophthalmia tarsi), 57 

Locemotor ataxy, cycloplegia, 
866 

— — diplopia, 365 

iridoplegia, 866 

optic atrophy, 210, 864 

Lupus, coi^unctival, 250 

— of eyelid, 62 
Lymphatic cysts of coi\junc* 

tiva, 251 



Macula hUea, ii7 

Magnet for removing iron from 
eve, 143 

Malarial fevers, diseases from, 
852 

Malignant tumours {see Tu- 
mours). 

Malingering, 222 

Marginal keratitis, 8Q, 90, 102 
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Measles, diseases from, 852 
Hegalopeia, 222 
Megrim, eye symptoms, 361 
Meibomian concretions, 60 

— cyst, 69 

Membranous opbthalmia, 76 
Meningitis, epidemic cerebro- 
spinal, disease in, 352 

— neoritis in, 363 

— recovery with optic atrophy, 

868 

— syphilitic, 363 

— tubercular, 863 
Micropsia, 222 

Mobility of eye, examination, 

20 
Molluscum contag^osum, 60 
Moon-blindness, 221 
Morgagnian cataract, 156 
Mucocele (chronic inflammation 

and distension of lacrimal 

»ac)t 67 
Muco-purulent ophthalmia, 74 
Muses volitantes {small moving 

specks in visual field), 222 
Muscular asthenopia, 275 
Mydriasis {persistent dilatation 

of pupil), 28 

— from blow, 188 

— paralytic, 302, 804 
Myopia, 263 

— accommodation in, 865 

— choroidal changes in, 174 

— crescent, 267 

— from conical cornea, 273 

— — incipient cataract, 273 

— measurement by ophthal- 

moscope, 52 

— traumatic, 139 

— treatment, 270 

Myosis {persistent contraction 
of pupil), paralytic, 368 

— spiiuJ, 365 

Nsevus of eyelids, 250 
Nasal duct, diseases, 66 
Near-point, 88 



Nebula (afMnt localised opa- 
city of cornea), 86 

Neuralgia preceding glaucoma, 
362 

neuritis, 862 

— dimness of sight in, 362 
Nerve, facial, paralysis, 65, 368 
Neuritis, optic, appearances, 202 

causation, 206, 862, 189 

cerebritis, 363 

— — intra-cranial tumour, 362 
lead, 353 

meningitis, 363 

orbital disease, 206 

peripheral, 206, 216 

recovery from, 203 

retrobulbar, 206, 216 

sight in, 204 

syphilis, 849 

Neuro-retinitis, 295 
Neurotomy, optico-ciliary, 326 
Night-bUndness, 195, 221 
Nitrate of silver in corneal ulcer, 
95 

— — in ophthalmia, 73, 74 
staining of conjunctiva, 

108 

Nodal point of the eye, 13 

Nuclear cataract, 147, 152 

Nyctalopia, 195 

Nystagmus {rapid smaU oscU' 
latory movements of eye- 
ball, involuntary or but 
slightly under control), 307 

-— in disseminated sclerosis, 866 

— • minora', 807 



Oblique illumination, 36 

Occlusion of pupil, 113, 114 

Ocular paralysis, 295 

causes, 805 

Onyx {<icoumul<xtion of pus in 
layers of cornea; should 
be restricted to cases where 
the pus has sunk to lowest 
part qf cornea), 98 
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Opaqne nerve fibres, 180 
Operations, 808 

— for abscess of orbit, 134 

— — abscission of eye, 324 
artificial pupil, 329 

— — canthoplasty, 815 

cataract, 336 

causes of failnre, 159 

— after operations, 161, 

343 

— extraction, 336 

needle, 344 

solution, 344 

— — — suction, 346 

— — distended frontal sinus, 

254 

division of cantbus, 315 

ectropion, 813 

— -*- entropion organic, 810 

spasmodic, 309 

epilation, 308 

— — eversion of eyelid, 808 

excision of eye, 328 

foreign body on cornea, 

325 

— — inspection of cornea in 

photophobia, 809 

iridectomy, 830, 332 

iridodesis, 330 

— — iridofcomy, 331 
lacrimal abscess, 67, 

816 

stricture, 817 

Meibomian cyst, 308 

paracentesis of anterior 

chamber, 327 

peritomy, 815 

ptosis, 315 

sclerotomy, 335 

— — slitting canaliculus, 316 
strabismus, 318, 322 

— — trichiasis, 810 
readjustment, 822 

— lacrimal, 316 

— on cornea, 325 
Operations on eyelids, 808 
iris, 329 



Ophthalmia after exanthems, ' 

— catarrhal, 74 

— chronic, 84 

— croupous, 76 

— diphtheritic, 76, 351 

— follicular, 79 

— from atropine, 78 

— — cold, 76 
eserine, 78 

— — irritants, 76 

— gonorrhoeal, 70 

— granular, 78 

— impetiginous, 76 

— in eczema, 76 
erysipelas, 76, 369 

— — herpes zoster, 76, 867 
schools, 80, 76 

— membranous, 76, 851 
^ muco-purulent, 74 

— neO'turtorumy 70 

— phlyctenular, 88 

— purulent, 70 

— pustular, 88 

— tarn, 56 

Ophthalmitis, sympathetic, 126 
Ophthalmoplegia externa, 803 

— interna, 305 
Ophthalmoscopes, 877 
Ophthalmoscopic examination, 

38 
Optic disc, atrophy, 207 
congestion, 181, 201 

— — in health, 44 

— nerve, disease of, 199 

— — disease from syphilis, 

349 

pathological changes, 

199 

— — tumours of, 256 

— neuritis from blows on eye, 

189 
Optical outlines, 1 
Orbit, abscess, 184 
— - cellulitis, 369 
— - emphysema of, 138 

— foreign bodies, 186 
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Orbit, hydatid, 861 

— node, 257 
^— tarnonr, 253 

— woondy 185 



Pknniu ((Bxietuwe tup^rfioial 
VMcnlarUy of eomea), 
82 

" phlyctenular, 90 

— trachomatons, 82 
FUiophthalmitis, 116, 126 
Ptipilla optica, 199 
Fiipillitii (iitflammation of optie 

diie)t tee Neuritis. 
PapiUo-retinitii, 189 
Paraoenteaia for corneal nicer, 

98 
-» in glaucoma, 247 

— — iritis, 117 
Parallactic movement, 187 
Paralysis of external ocular 

muscles, 295, 864i 
<— — ciliaiT muscle, 804 

— — facial nerve, 65, 868 
•^ — fifth nerve, 242, 867 

«— — fourth nerve (superior 

oblique), 801 
•— — internal ocular musdes, 

804 
iris, 804, 866 

— — sixth nerve (external 

rectus), 800 
— - — lE^pathetic nerve, 868 
^ — third nerve, 802, 865 
Parasites, 229 
Pediculus pubis, 61 
Perimeter, 80 
Peritomy, 88 
Pernicious ansBmia, retinitis, 

857 
Persistent pupillary membrane* 

119 
Phlyctenular affections, 88 

— pannns, 90 
Photophobia {intolerance qf 

liifMi, 87 



Physiological cup, 46 
Rnguecala, 251 
Pigment on choroid, 167, 
176 

— in retina, 167 
Pkstic iritis, 129, 116 
Polyopia uniocularie (eeeitiff 

several images of the tame 

object), 151 
Polypi, lacrimal, 67 
Posterior polar cataract, 150, 

153 

— staphyloma, 174 
-* synechia, 109 

total, 112, 114 

Preliminary iridectomy, 888 
Presbyopia, 291 

^ table, 294 

Primary optic atrophy, 209 

Prism, 2 

Prisms, uses of, 9 

Progressive optic atrophy, 

209 
Projection, 8 
Prolapse of iris (protueion or 

inehuion of iris in a per* 

foratiftg wound of eomea), 

160 
Proptosis, 28 

— in orbital disease, 64^ I889 

289, 255 
Protective glasses, 876 
Pterygium, 251 
Ptosis (failing of upper eyelid), 

congenital, 63 

— from granular lids, 88 

— paralytic, 802 

— traumatic, 184 
Pulsation, retinal, in aortic di8« 

ease, 857 

— — glaucoma, 857 
Punctum proximum, 88 

— remotum, 88 

PnpU (see also Iris, Synechia), 
examination, 28 

— exclunon, 112, 114 

— in optic atrophy, 209 
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Pupil in optic neuritis, 207 

— — iritis. 111 

— influence of Bize> on sight, 

14 

— occlusion, 118, 114 • 

— total posterior synechia, 112, 

114 

— why black, 88 

Pupillary membrane, persistent, 

119 
Purpura, retinal hemorrhage, 

863 
Purulent, ophthalmia, 70 
Pustular ophthalmia, 88. 
Pyiemia, disease in, 353 
Pyramidal cataract, 148 

Quinine amblyopia, 855 

Recurrent vascular ulcer, 90 
Refraction of light, 1 

— of the eye, 12 

— determination by ophthal- 

moscope, 49 
retinoscopy, 54 

— errors of, 262 
Befractive index, 1 
Relapsing fever, diseases from, 

852 
Relative accommodation, 84 
Renal retinitis, 182, 855 
Retina, diseases of, 178 

— appearances in disease, 180 
in health, 46, 178 

— atrophy, 188 

— blood-vessels of, 178 
^ concussion, 189 

— congestion of, 180 

— detachment, 187, 186, 280, 

856 

— embolism of, 193 

— functional diseases, 221 

— glioma, 257 

— hyperesthesia, 219 

— hemorrhage, 183, 858 

— in disease of choroid, 163 
disc, 186 



Retina, pigmentation, 188, 196 
Retinal image, size in hyper* 
metropia, 275 

in myopia, 264 

Retinitis, 181 

— albuminuric, 189, 856 

— apoplectic, 192 

— hemorrhagic, 192 

— pigmentosa, 195 

— pernicious anemia, 857 

— lead, 353 

— leuoocythemic, 356 

— malarial, 852 

— renal (see Albuminuric). 

— syphiUtic, 188, 848 
Retrobulbar neuritis, 206, 216 
Retinoscopy, 54 
Rheumatism, disease in, 868 
Rodent ulcer, 61 

Rupture of choroid, 187t 170 

— eyeball, 186 

Baemisch's operation, 98 
Sarcoma of choroid, 258 

— ciliary body, 258 

— iris, 261 

— sclerotic, 253 
Scalds of eye, 140 

Scarlet fever, diseases from, 
850 

Scleral ring, 45 

Sclero-iritis, 122 

Sclero-keratitis, 122 

Sclerotic, rupture of, 136 
Sclerotico • choroiditis poste- 
rior," 174 

Sclerotitis, 120 

Sclerotomy, 243 

Scotoma (a defect or blind patch 
infield of vision, caused by 
localised opacity of media, 
disease of funehts or optic 
nerve), central, 216 

— flittering, 361 
Scrofulous sclerotitis, 122 
Scurvy, retinal hemorrhage, 853 
Secondary cataract, 150, 162 



€t 



394 



IKDISX 



SMondary keratitii» 105 
^ glanooma, 281, 247 

— operations for cataract, 161 , 

343 

— squint, 21, 303 

Senile changes in accommoda- 
tion, 291 

choroid, 174 

lens, 146 

— failure of vision, 32 
Serous iritis, 124^ 129 
Seton in corneal ulcer, 96 

syphilitic keratitis, 104 

Shades, 376 

Sight {tee Vision). 
— > after cataract operations, 
161 

— in optic atrophy, 209 

neuritis, 204 

Size, apparent, of objects, 34 

— of retinal image, influence 

of lenses on, 13 
Smallpox, eye diseases iu, 350 
Snow-blindness, 222 
Soft cataract, 146 
Solution of cataract, 157 
Sparkling synchysis, 229 
Spasm of accommodation, 265 
Spectacles in hypermetropia, 

279 

— — astigmatism, 290 

myopia, 270 

presbyopia, 293 

unequal eyes, 291 

— prismatic 273 
Spectacle lenses, table of, 17 

Spongy exudation" in iritis, 
110 

Spring-catarrh," 90 
Squint {see Strabismus). 
Staphyloma, anterior, 123 

— posterior, 174, 267 
SHllicidium lacrimarum, 65 
Strabismus, definition and va- 
rieties, 21, 295 

— alternating, 278 

— apparent, 22 
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Strabismus, causes of, 298 

— concomitant, 278 

— convergent, 21, 277 

— divergent, 21, 265 

— examination for, 21 

— in hypermetropia, 277 
myopia, 265 

— paralytic 299 

— periodic, 278 

— primary, 22, 303 

— secondary, 21, 303 
Stricture of nasal duct, 65 
Strumous eye diseases, 105, 

360 
Stye, 58, 59 

Suction of cataract, 158 
Suppression of retinal image, 

213, 298 
Sycosis tarsi, 56 
Symblepharon (odheHon between 

palpebral and ocular eon- 
junctiva), 140, 251 
Sympathetic inflammation, 126 

— irritation, 126, 128 

— nerve, paralysis, 368 

— ophthalmitis, 126, 128 
Syndectomy, 83 

Synechia (adhesion of the iris), 
anterior {iris adherent to 
cornea), 142, 247 

— eausing glaucoma, 114 

— posterior {iris adherent to 

capsule of lens), 112 
Syphilis, acquired, eye diseases, 
347 

— brain disease, 363 

— choroiditis, 169, 172 

— cyclitis. 126 

— hereditary, eye diseases, 349 

— iritis, 114 

— keratitis, 100 

— ocular paralysis, 348 
— > optic- neuritis, 349 
atrophy, 349 

— orbital disease, 348 

— retinitis, 188 

— tarsitis, 251 
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Syphilis, ulcers of eyelid, 62 

Tay's choroiditis, 175 

Teeth in lamellar cataract, 366 

hereditary syphilis, 369 

Tension of eye, examination, 19 

diminished, 125 

in glaucoma, 231, 233 

*— — iritis. 111 

paralysis of fifth, 242 

Test types, 32, 376 

Tinea tarsi, 56 

Tohacco amblyopia, 216, 354 

Toxic amaurosis, 350, 354 

Trachoma (granular ophthal- 

' mia), 78 
Trachomatoas pannas, 82 
Traumatic astigmatism, 139 

— cataract, 142, 155 

— cycloplegia, 138 

— irido-cyclitis, 115, 126, 143 

— iridoplegia, 138 

— iritis, 115. 118, 139, 160 

— myopia, 139 

•» panophthalmitis, 115, 126 

— ptosis, 135 
Tremulous iris, 137 
Trichiasis (irregular growth of 

eyelashes, some of them 
rubbing against the cornea), 
83 
Tubercle of choroid, 169, 260 
Taberculosis, diseases in, 358 
Tumours, 250 

— intraocular, 257 

— of eyelids, 250 

front of eyeball, 250 

orbit, 253 

fluctuating and cystic, 

255 

pulsating, 255 

Typhus, diseases from, 350 



Ulcers of cornea, 87 

eyelids, 61 

Undiscovered blindness of one 

eye, 215 
Unequal refraction in the tiro 

eyes, 291 
UrsBmic amaurosis, 850 

Vena vorticosas, 164 
Vision (see Sight). 

— acnteness of, testing, 32 

— field of, 29 

— optical conditions of clear, 14 
Visual angle, 13 

— axis, 14 

— field for colours, 225 

in glaucoma, 233 

optic atrophy, 209 

Vitreous, cholesterine, 228 

— disease of, 124, 226 

— — in glaucoma, 230 

— -— choroiditis, 229 
myopia, 229, 268 

— haemorrhage, traumatic, 229 
spontaneous, 229 

— humour, examination, 49 

Watery eye, 65 

Wart, coi\junctival, 250 

— marginal, of eyelid, 60 
Waxy disc, 196 
Whooping-cough, diseases from, 

352 
Woolly disc, 203 
Wounds of eyeball, 141 

— eyelids, 135 

— orbit, 135 

Xanthelasma palpebrarum, 60 

Yellow-spot, 47, 179 

Zonular cataract, 148, 153, 161 
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MEDICINE. 
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NEW BURLINGTON STREET. 

9 



«/. 8f A. ChurchilVs Medical Class Books. 



MEDICINB — continued, 
WHITTAKER—StM^^Vit^' Primer on the Urine. 

By^J* Trayib Whittakbb, M.D., Clinical Demonstrator at the Boyal 
Infizmary, Glasgow. With SliutrationB, and 16 Plates etched on 
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MIDWIPBBY. 
BARNES, — Lectures on Obstetric Operations, 

including the Treatment of Haemorrhage, and forming a Guide to the 
Management of Difficult Labour. By Bobsrt Babnes, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, ^., at St. 
George's Hospital. Third Edition. With 124 Engravings. Svo, 18s. 

CLAT.—TYi^ Complete Handbook of Obstetric 

Surgery ; or, Short Rules of Practice in every Emergency, fiom the 
Simplest to the most formidable Operations connected with the Science 
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Edition. With 91 Engravings. Fcap. 8vo, 6s. 6d. 

RAMSBOTHAM.—Th^ Principles and Practice 
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St. Mary's Hospital, Manchester. Second Edition. With 111 Engrav- 
ings. Fcap. 8vo, 7s. 
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MIDWIFERY — continued, 
SWA YNK— Obstetric Aphorisms for the Use of 

students commencing Midwifery Practice. By Joseph G. Swaynb, 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. Seventh 
Edition. With Engravings. Fcap. 8vo, 3s. 6d. 



MICROSCOPY. 

CARPENTER— The Microscope and its Revela- 
tions. By William B. Caepbntbb, C.B., M.D., F.R.S. Sixth Edition. 
With 26 Plates, a Coloured Frontispiece, and more than 500 Engravings. 
Grown 8vo, 168. 

MARSH, — Microscopical Section-Cutting : a 

Practical Guide to the Preparation and Mounting of Sections for the 
Microscope, special prominence being given to the subject of Animal 
Sections. By Dr. Sylvestbb Mabsh. Second Edition. With 17 
Engravings. Fcap. 8vo, 4s. 

MARTIN. — A Manual of Microscopic Mounting. 

By John H. Maf/.h:, Slen-Lcr &f tlie Society of Public Aaalysta, &c. 
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OPHTHALMOLOGY. 

DAGUENET.—A Manual of Ophthalmoscopy 

for the Use of Students. By Dr. Daquenbt. Translated by C. S. 
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Engravings. Fcap. 8vo, 5s. 

HIOGENS,— Hints on Ophthalmic Out- Patient 

Practice. By Ghables BEioobns, F.B.C.S., Ophthalmic Assistant-Sur- 
geon to, and Lecturer on Ophthalmology at, Guy's Hospital. Second 
Edition. Fcap. 8vo, Ss. 

JONES, — A Manual of the Principles and 

Practice of Ophthalmic Medicine and Surgery. By T. Whabtom Jombb, 
F.B.C.S., F.B.S.y late Ophthalmic Surgeon and Professor of Ophthalmo- 
logy to University College Hospital. Third Edition. With 9 Coloured 
Plates and 178 Engravings. Fcap. 8vo, 128. 6d. 
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MAGNAMARA, — A Manual of the Diseases of 

the Eye. By Charlbh Mackamaba, F.B.C.S., Surgeon to Weetminster 
Hospital. Third Edition. With 7 Coloured Plates and 62 Engravings. 
Fcap. 8to, ISs. 6d. 

NETTLE8HIP.—Th^ Student's Guide to Diseases 

of the Eye. By Edward Nettlbship, F.B.C.8., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital. 
Second Edition. With Engravings. Fcap. 8vo. [/n (he Press. 

WOLFE, — On Diseases and Injuries of the Eye : 

a Course of Systematic and Clinical Lectures to Students and Medical 
Ftaotitioners. By J. B. Wolfb, H.D., F.K.C.S.E., Senior Surgeon to 
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson's College. With 10 Coloured Plates, and ISO 
Wood Engravings, 8vo. 



PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 
logical Anatomy. By C. Hakdfibld Jokes, M.B., F.R.S., and Edwabd 
H. SiBVBKiNO, M.D., F.B.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Paykb, M.B., Assistant-Fhysidan and 
Lecturer on General Pathology at St. Thomas's Hospital. With 196 
Engravings. Grown 8vo, 18s. 

LANCEEEAUX.— Atlas of Pathological Ana- 
tomy. By Dr. Lancxbbavx. Translated by W. S. Gbebnfixld, M.D., 
Professor of Pathology in the University of Edinburgh. With 
70 Coloured Plates. Imperial 8vo. £5 Ss. 

VIRCHOW. — Post-Mortem Examinations : a 

Description and Explanation of the Method of Performing them, 
with especial reference to Medioo-L^al Practice. By Professor 
Budolph Vibchow, Berlin Charity Hospital. Translated by Dr. T. B. 
Smith. Second Edition, with 4 Plates. Fcap. 8vo, 8s. 6d. 

WILKS AND iJfOXOiV:— Lectures on Pathologi- 
cal Anatomy. By Sahubl Wilks, M.D., F.B.S., Fhysioian to, and 
Lecturer on Medicine at, Guy's Hospital; and Waltxb Moxon, M.D., 
F.B.C.P., Physician to, and Lecturer on Clinical Medicine at, Ghiy*8 
Hospital. Second Edition. With 7 Steel Plates. 8vo, ISs. 
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PSYCHOLOGY. 

BUCKNILL AND TUKE,—A Manual of Psycho- 
logical Medicine: containing the Lunacy Laws, Nosology, .S^ology, 
Statifltica, Description, Diagnoeis, Pathology, and Treatment of Inaanity, 
with an Appendix of Case& By John C. Bugknill, M.D., F.B.S., 
and D. Hack Tukb, M.D., F.R.C.P. Fourth Edition^ with 12 Plates 
(80 Figures). 8vo, 26e. 

PHYSIOLOGY. 

CARPBNTER.— Principles of Human Physio- 
logy. By William B. Carpbntbb, C.B., M.D., F.R.S. Ninth Edition. 
Edited by Henry Power, M.B., F.R.C.S. With 3 Steel Plates and 
877 Wood Engrayings. Svo, Sis. 6d. 

DALTON. — A Treatise on Human Physiology : 

designed for the use of Students and Practitioners of Medicine. By 
John C. Dalton, M.D., Professor of Physiology and Hygiene in the 
CoIl^;e of Physicians and Surgeons, New York. Sixth Edition. With 
816 Engravings. Boyal 8yo, 20s. 

FRET.— The Histology and Histo-Chemistry of 

Man. A Treatise on the Elements of Composition and Structure of the 
Human Body. By Hbinrich Frbt, Professor of Medicine in Zurich. 
Translated by Arthur E. Barkbb, Assistant-Surgeon to the Uni- 
versity Ck)llege Hospital With 608 Engavings. Svo, 21s. 

RUTHERFORD.— OMtlines of Practical Histo- 
logy. By William Ruthbbford, M.D., F.R.S., Ptofessor of the Losti- 
tutes of Medicine in the TJniyersity of Edinburgh ; Examiner in 
Physiologry in the Uniyersity of London. Third Edition. With 
Engrayings. CSrown 8yo (with additional leayes for Notes). 

{In preparatUm. 

SANDERSON.— Handbook for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. Bubdov 
Sandbrbok, MD., F.B.S., Jodrell Professor of Physiology in Uniyersity 
College; E. Klbin, M.D., F.B.S., Assistant-Professor in the Brown 
Institntion ; Michabl Fostbb, M.D., F.B.S., Pfealector of Physiology 
at Trinity College, Cambridge ; and T. Lauder Brunton, M.D., F.B.8., 
Lecturer on Materia Medica at St. Bartholomew's Hospital Medical 
College. 2 Vols., with 138 Plates. 8yo, 24s. 
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STTBGBBY. 
BRYANT. ---A Manual for the Practice of 

Soigery. By Thomas Bkyakt, F.B.C.S., Surgeon to, and Lecturer on 
Surgery at, Guy's Hospital. TMrd Edition. With 672 Engravings 
(nearly all original, many being coloured) . S vols. Crown 8vo, SSs. 

BELLAMY,— The Student's Guide to Surgical 

Anatomy; a Description of the more important Surgical B^ons of 
thA Human Body, and an Introduction to Operative Surgery. By 
Edward Bkllaht, F.B.C.S., and Member of the Board of Examiners ^ 
Surgeon to, and Lecturer on Anatomy at. Charing Cross Hospital 
Second Edition. With 76 Engravings. Fcap. 8vo, 78. 

CLARK AND WAGSTAFFE, — Outlines of 

Surgery and Surgical Pathology. By F. Lb Obob Clark, F.B.C.S., 
F.B.S., Consulting Surgeon to St. Thomas's Hospital. Second 
Edition. Bevised and expanded by the Author, assisted by W. W. 
Waobtaftb, F.B.C.S.» Asdstant-Surgeon to St. Thomas's Hospital. 
8vo, lOs. 6d. 

DRUITT.—The Surgeon's Vade-Mecum ; a 

Manual of Modem Surgery. By Bobebt Druitt, F.B.C.S. Eleventh 
Edition. With 869 Engravings. Fcap. 8vo, 14s. 

FERGUSSON,—A System of Practical Surgery. 

By Sir William Feboussok, Bart., F.B.C.S., F.B.S., late Surgeon and 
Professor of Clinical Surgery to King's College Hospital. With 463 
Engravings. Fifth Edition. 8vo, 2l8. 

HEATH. — A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. ByCHBiSTOPHBB Heath, F.B.C.S., Holme Professor of Clinical 
Surgery in University CoU^e and Surgeon to the Hospital. Sixth 
Edition. With 115 Engravings. Fcap. 8vo. 6e. 6d. 

By the same A uihor. 

A Course of Operative Surgery: with 

Twenty Plates drawn from Nature by M. L£vbill£, and Coloured 
by hand under his direction. Large 8vo, 40s. 

also, 

The Student's Guide to Surgical Diag- 
nosis. Fcap. 8vo, 6s. 6d« 
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SXJBGEBY — continued, 
MAUNDER— Opersitive Surgery. By Charles 

F. Maundbb, F.B.G.S., late Surgeon to, and Lecturer on Suigery at, 
tiie London Hospital. Second Edition. With 164 Engrayings. Post 
Svo, 68. 

FIBRIK— The Principles and Practice of 

Surgery. By Williau Fi&bib, F.R.S.E., Professor of Surgery in tiie 
UniTersity of Aberdeen. Third Edition. With 490 Engravings. 8yo,28B. 



TERMINOLOGY. 
DUNGLISON, — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Etymology, Synonymes, fto. 
By BoBLEY DuKOLisoN, M.D. New Edition, thoroughly revised by 
BicnACD J. DuNGLisoy, M.D. Boyal Svo, 28b. 

MAYNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Depart- 
ments of Medical Science and Practice, giving their Derivation, Meaning, 
Application, and Pronunciation. By Bobbbt G. Maybe, M.D., LL.D., 
and John Maynb, M.D., L.B.C.S.E. Fifth Edition. Fcap. Svo, lOs. 6d. 



WOMEN, DISEASES OF. 
BABNES.—A Clinical History of the Medical 

and Surgical Diseases of Women. By Bobbbt Babnbs, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St. 
George's Hospital Second Edition. With 181 Engravings. Svo, 28s. 

DUNCAN.— Clinical Lectures on the Diseases 

of Women. By J. Matthbws Duncan, M.D., Obstetric Physician to 
St. Bartholomew's Hospital. Svo, 8s. 

EMMET, — The Principles and Practice of 

GynsBOology. By Thomas Addis Emmbt, M.D., Surgeon to the 
Woman's Hospital of the State of New York. With 130 Engravingai 
Boyal Svo, 24s. 
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WOMEN, DISEASES OF — continued, 

GALABIN:— The Student's Guide to the Dis- 
eases of Women. By Alfbsd L. Oalabik, H.D., F.B.C.P.) Awrinftant 
Obstetric Fhyeician and Joint Lecturer on Obstetric Medicine at Guy's 
HospitaL Second Edition. With 70 Engravings. Fcap. Svo, 78. 6d. 

EETNOLDS.^N otcs on Diseases of Women. 

specially designed for Students preparing for Examination. By J. J. 
BjitmoldB) M.B.C.S. Fcap. 8vo, 2s. 6d. ^ 

SMITH. — Practical Gynaecology : a Handbook ; 

of the Diseases of Womoi. By Hbyvtooo Shith, H.D., Fhyeidan to i 
the Hospital for Women and to the British Lying-in Hospital. With 
Engravings. Crown 8vo, 58. 6d. 

WEST AND DUNCAN,— L,ecturts on the Dis- 
eases of Women. By Charlbs West, M.D., F.B.C.P. Fourth 
Edition. Bevised and in part re-written by the Author, with numerous 
additions, by J. Matthews Buncan, M.D., Obstetric Physician to St 
Bartholomew's Hospital. Svo, 16s. 



ZOOLOGY. 

CHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of tiie Domesticated Animals. By A. ChaxttbaU) 
Professor at the Lyons Veterinary School ; and Gbobos Flkhiko, 
Veterinary Surgeon, Boyal Engineers. With 450 Engravings. 8vo, 
Sis. 6d. 

HUXLEY, — Manual of the Anatomy of Inverte- 

brated Animals. By Thomas H. Huxley, LL.D., F.B.S. T^th 156 
Engravings. Fcap. 8vo, 16s. 

By the same A uihor. 

Manual of the Anatomy of Vertebrated 

Animals. Witii 110 Engravings. Post 8vo, ISs. 

WILSON— The Student's Guide to Zoology: 

a Manual of the Principles of Zoological Science. By AnnHsw WiLsoir, 
Lecturer on Natural History, Edinbuigh. With Engravings. Fcap. 
8vo, 6b. 6d. 
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